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An Important Factor 
In the Appeal of 


The artistic and sales possibilities 
of Color are definitely increased by 
a careful selection of materials. 


R & H has long been a dependable 
source of supply. Most materials 
essential to production are available 
from us, each representing unex- 
celled quality. 


Helpful counsel may also be ob- 
tained from R & H. For forty-five 
years we have served the ceramic - 
industries through the development 
of better aids to manufacturing. 
And our technical men place their 
comprehensive experience for the 
application of our materials at your 
disposal. 


These R & H products may be 
used with profit— 


Chemicals for coloring glazes and 
glass. 


Metallic Oxides for colored 
enamels. 


Vitrifiable colors for glass and 
china decoration. 


Overglaze colors for art pottery 
and enamels. 


Gold and Lusters for glass, china 
and enamelware decoration, 
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. . . the Accuracy is the Same 
With the L & N Potentiometer Pyrometer 


a EN feet, a hundred, five hundred—it makes 
Control no difference in the accuracy of the sturdy, 
accurate L & N Potentiometer Pyrometer. 


L & N Potentiometer This is because the L & N uses the potenti- 
— on ometer principle—and uses it practically. 

“Potentiometer Pyrom- By this principle, no current flows from the 

eters,” and Catalog thermocouple. Instead, the voltage of the ther- 

84-K, ‘Potentiometers b k 

For Automatic Temper- mocouple is opposed by a known and opposite 

ature Control,”’sent free voltage, and the readings taken as the two are 

pen watteter balanced. With no current flowing, there are no 
§ variables due to resistance. Therefore length of 


leads is immaterial. 
That’s what makes L & N Potentiometer Py- 
rometers more dependable—different from all 


others. 


LEEDS & NORTHRUP COMPANY 
ELECTRICAL MEASURING INSTRUMENTS 
PHILADELPHIA, PA. 


BRANCH OFFICES: CLEVELAND. CHICAGO, HOUSTON, LOS ANGELES, SAN FRANCISCO 


‘Different from all others" 


Potentiometer 


most accurate: > PYROMETER-: inindustry 
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This Spiral Must Keep Going 


production in the preparation plant of the 
Athena Glazed Brick Company, Nelsonville, Ohio, is largely 
dependent upon the performance of the conveyors handling clay be- - 
tween processes. 


Jeffrey Conveyors have been selected because they perform their 
task with little attention and are surprisingly free from breakdowns 
or replacements. 


The Jeffrey Spiral Conveyor shown forms an integral part of 
their conveying system handling fine ground clay from dry pans 
to vibrating screens. 


This conveyor is completely inclosed and feeds onto the screen 
through valves in the trough, keeping dust to a minimum. 


Ask about the Lock Grip and other special features of Jeffrey 
Spirals. 


THE JEFFREY MANUFACTURING COMPANY 

983-99 North Fourth Street, Columbus, Ohio . 
New York Pittsburgh Cleveland Milwaukee Los Angeles | “> 
Buffalo Scranton, Pa. Charleston, W. Va. St. Louis Birmingham a . 


Rochester, N. Y. Boston Chicago Denver Montreal 4 
Philadelphia Cincinnati Detroit Salt Lake City 


JEFFREY 


MATERIAL HANDLING EQUIPMENT 
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CARBORADIANT. 


N improved oil burning kiln for producing 

glazed ware—no muffle—easily controlled 

kiln atmosphere and temperature provided by 

radiant heat from Carborundum Combustion 
Chambers—less fuel consumption by 40%. 


Two or four burners instead of eight to four- 
teen. 


No expensive shut downs for muffle or fire box 
repairs. 


Simplicity of heat control—clean kiln atmos- 
phere reduces spoilage to minimum. 


The Carbo-Radiant 
Direct Fired Kiln 


ARE DESIGNED AND BUILT BY 
THE CARBORUNDUM COMPANY, PertH Ampoy, N. J. 


Reg. U. S. Pat. Off. 
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The continuous graphic 
chart of Engelhard CO, 
and temperature Record- 
er shows whether or not 
you are getting the bene- 
Engelhard electrical fit of all the B.t.u. 
CO, Analyzer used in your fuel. 
to gas Engelhard 
ee Write for Bulletin 262 Type S Recorder 
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CHARLES ENGELHARD, INC. ; 
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Extend to the members of the EUROPEAN 
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The Home of China Clay 
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Industry knows the efficiency _ to every heat-treating require- 
of gas — is using it in over ment of the plant it serves. 


21,000 different ways! 
¥ See this time-saving fuel in 


Go to any plant where gas is use. Note the speed and effi- 
used and examine the charts ciency of all heat-treating 
of the automatic recording operations. Figure the econ- 
instruments. There you will omies that come with it — 
find the story of gas flexibility | and you, too, will turn to gas. 
—temperatures instant- 
ly raised or lowered at “J 
the turn of a valve. 
There you will see how 
gas fits in—adapts itself 


Consult your own gas com- 
pany for complete data, or 
write to AMERICAN GAS 
ASSOCIATION, 420 Lexing- 
ton Avenue, New York City. 


YOU CAN DO IT BETTER WITH GAS 
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REGISTERED 


tr The Mark of Quality 


on Every FISHER Specialty 


Are you taking advantage of 
this Type 78 Regulator? 


It’s a Dividend Payer 
It means a profit to you 


Will you let us prove it? 
5 “3 Write for literature on this unit. 


THE FISHER GOVERNOR CO., INC. 
100 Fisher Bldg. Marshalltown, Iowa 
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Now furnished with Aluminum Cases 


ght 


ery Li 


Brown Recording Ther- 
mometers, Brown Recording 
Pressure Gauges, and Brown Elec- 
tric Flow Meters of both indicating 
and recording types will now be 
supplied in die-cast aluminum cases. 
Aluminum cases are lighter, easier 
to handle, reduce shipping charges, 
won't rust or corrode. Die-casting 


insures perfect case construction. 
This aluminum construction is a 
special BROWN feature. 

Recording Thermometers 
and Gauges have a larger recording 
They have 


Brown 


area—size for size. 


wider graduations and are easier 


to read. 


ustproot 
tw Features 


15 


Brown Features 


are fully described in 
Catalogs 64 and 75. 
Write for your copies, 
address The Brown 
Instrument Company, 
4447 Wayne Avenue, 
Philadelphia, Pa. 
Branches in 20 
principal cities. 


Notwithstanding their new die-cast 
aluminum cases, easy-reading charts 
and definite constructional advan- 
tages, Brown Recording Thermome- 


ters and Gauges are not expensive. 
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H F & G PRODUCTS 
ARE RELIABLE 


CONTROL of all the processes in the 
manufacture of Ceramic chemicals 
by H F & G from the raw materials to 
the finished product insures uniformity 
of excellence. 
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THE INFLUENCE OF DIFFERENT FELDSPARS ON THE 
‘““FREEZING” BEHAVIOR OF CONES! 


By Epwarp Orton, Jr. anp J. F. 


ABSTRACT 


The term “freezing,” in ceramic parlance, means the increased resistance to viscous 
fusion, which ceramic bodies often show when their heat treatment is interrupted by 
chilling or the temperature is held static too long and not allowed to progress upward at 
the usual or proper rate. A body so treated often becomes distinctly more refractory 
and cannot be softened to viscous fusion without use of a higher temperature than would 
otherwise have been necessary. In this condition, it is said to be “frozen.” This freezing 
behavior may occur in the firing of cones as in other ceramic products, and, because of 
the use to which they are put and their shape which facilitates accurate comparisons, 
is more serious in its consequences and more easily detected than in other ceramic pro- 


ducts. 
The present study was undertaken (a) to get some definite quantitative measure- 


ments of just what this lag in fusion amounts to under a given set of conditions, (b) 
to determine whether it is a peculiarity due to some one ingredient or combination of 
ingredients, or whether it is a generic quality applying to all ceramic mixtures of a given 
range, and (c) to get any new light that could be had as to the ultimate nature or cause 


of the phenomenon. 

The amount of the lag has been quantitatively determined for cone 10 as furnished 
by the Germans and our own factory, and the influence of different feldspars and clays 
in producing this lag has been experimentally studied. Different feldspars are shown to 
produce characteristic effects. No important light is thrown upon the ultimate cause of 


the phenomenon. 


I. Reason for the Investigation 


There has been complaint for some years past from certain classes 
of users of Standard pyrometric cones that some members of the cone 
series gave trouble by freezing, while German cones of corresponding 
numbers were said not to exhibit this phenomenon. The complaints 
came from those industries in which ware is dense and bulky and nests 
solidly in a sagger thus requiring slow firing and “‘heat soaking’’ to 
secure even distribution of the temperature throughout the mass, and 
especially from industries such as the manufacture of abrasive wheels 
where small differences of hardness and vitrification are of great impor- 
tance in the product. 

Coming in but occasionally, these complaints were not at first con- 
sidered as representing a general defect. It was thought that the dif- 
ferences complained of depended largely upon peculiarities of the firing 
treatment or other local reasons. It was not until February 1927 that 
a coérdination of the technical problems of a group of manufacturers 
showed that this matter was giving trouble to all the members of the 


1 Presented at the Annual Meeting, American Ceramic Socrety, Atlantic City, 
N. J., February 1928. (Refractories Division.) 
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group. The fact that other industries were using the same cones with 
satisfaction for a long time obscured the genuineness of the ground for 
complaint. 


II. Verification of the Existence of the Freezing Effect 

A grinding wheel company, which will be designated hereafter as 
Plant A, sent in eight pats of cones which had come through its kilns. 
Four of these contained cones 8, 9, 10, and 11 of Standard series on 
each pat and the other four contained German cones of the same num- 
bers. The latter had gone down properly in order and showed a good 
glazed appearance. The former had not gone down properly and showed 
a dead or dull surface. With this material was sent its kiln record and 
recording pyrometer curve-sheet, and later at our request, fifteen No. 
10 cones each of the Standard and German makes, from the same origi- 
nal packages as those submitted from the kiln tests. 

The kiln record showed that the temperature had been carried up to 

1195°C, and then held around that point fluctuating from aslowas 1182°C 
to as high as 1204°C, for a period of 21 hours. The American cone 10 
was frozen, t.e., it was not down as it should have been, and presented 
a more or less harsh or dry appearance on the surface. The German 
cone 10 was not frozen, and had gone down as it should and was glossy 
and smooth on the surface. 
A frozen Standard No. 10 cone detached from one 
of the pats furnished by Plant A, was tested in the 
platinum electric furnace, against a raw cone of the same batch, which 
happened to come from an old lot made several years ago. A cone of 
the present output of cone 10 was included in the comparison. 


First Comparison 


Firing 168 
Conditions: Temperature increase was somewhat more than 20°C per hour in the 
early parts of the firing and very accurately 20°C per hour for the last 50°C. 


Results: Frozen cone 10 (Standard) 1295°C 
Raw cone of same lot 1251°C 
Raw cone of present output 1258°C 


The check between the old lot and the present output of cone 10 
(7°C) was considered fair. The frozen cone required substantially 
40°C more temperature to bring it down, and presumptively, the long 
‘soaking’ treatment (21 hours at 1195° in a commercial kiln) was 
responsible; at least it bore out the complaint of the users. 

The heat soaking at Plant A gave a re- 
sult of 1204°C maximum, as measured on 
their pyrometer. The preceding experi- 
ment, at a steadily progressive rate of 20° per hour, in clear air, 
electric furnace conditions, gave a result of 1255°, or 51°C higher. 


Effects of Soaking 
under Various Conditions 
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This suggested a series of soaking treatments at different tempera- 
ture levels with accurate measurement of the falling points after each. 
This was executed in Firings 169, 170, 171, and 172. Firing 168 carried 
out with a steady temperature increase of 20° per hour gave 1258° 
as the correct falling point of the present output of cone 10. 


Firing Cone 10 fell at 
169 Soaked at 1220°C 9'/; hours exposure 
168 Nosoak 1258°C 0 
1260 


These data are plotted in Fig. 1. 
This illustrates quantitatively 


that the Standard cone 10 can be 245} | 
“soaked”’ down, and that the | 
length of the soak depends on the o | 
temperature plane at which it is 0° | 
carried out, always assuming that 
it is within the critical tempera- 


ture range for the cone. Of course, ad 
it would never melt down at a Fi 


. 1.—Curve showing approximate length 
temperature 100°C lower. 


of soaking periods in hours of cone. 
The check on German 10 and Standard 10 
leaves nothing to be desired, as far as the 
behavior of the German and American cones 
is concerned, when fired under ideal conditions. A direct comparison 
at 20°C per hour gave these results: 


Comparison of German 
10 and Standard 10 


German 9 (recent official importation) 1244°C 
German 10 from Plant A lot 1254°C 
Standard 10 from Plant A lot 1253°C 


Two raw German cones (cone 10) and two raw Standard cones 
(cone 10) (both from Plant A) were heated in the electric furnace for 
20 hours at 1179-1187°C (Firing 176). At the end they had definitely 
started to bend, though but very little. These cones were now cooled 
down and placed in new firings as follows: 


Firing 177 
20° Per Hour to the Finishing Point 
German 10 without freezing treatment 1260°C 
German 10 with freezing treatment (176) 1260°C 
American 10 without freezing treatment 1257°C 


American 10 with freezing treatment (176) not fused 
(one-third over) 


This test was duplicated in Firing 178, with very similar results. 
The contention made by Plant A, that the German 10 does not freeze 


. 
. 
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is borne out as far as the condition of this test shows. Also the American 
Standard does freeze even in the relatively short treatment in the 
electric furnace. 


Relation between Freezing in Commerical and Laboratory Conditions 


The temperature was not pushed up till the frozen Standard cone 
was down as the comparative conditions of the two first to fall could not 
have been studied subsequently. But in Firing 168, this difference has 


Firing 179 
20° Per Hour to the Finish 
Frozen Standard cone 10 from Plant A Not fused 
Standard cone 10 (same lot) frozen at laboratory 1269°C 
Standard cone 10 (same lot) not previously fired 1253"C 


been previously determined to be 44°C. It is clear that factory freezing 
in kiln gases with considerable fluctuation of temperature, is quite a 
different thing from laboratory soaking in pure air at a constant 
temperature just below fusion. The latter is, strictly speaking, not a 
“freeze” at all. It is merely a prolonged “‘soak.’’ The increased freezing 
effect in commercial firing ts therefore entirely natural and to be antici- 
pated. 


III. Influence of the Ingredients of German and American 
Cones upon the ‘‘Freezing’’ Effect 


Since cone 10 of both German and American factories is made upon 
substantially the same formula, using the same four minerals, flint, 
feldspar, kaolin, and calcium carbonate, and in both cases securing 
materials of the highest degree of purity commercially obtainable, it 
seems that this difference in behavior is likely to originate in the 
chemical or mineralogical structure of some one of these four in- 
gredients. Since quartz and calcium carbonate are simple compounds, 
obtainable in very pure form, it seems unlikely that the observed dif- 
ference between the two cones would be attributable to either of these. 
In the case of feldspar and kaolin, there is much greater individuality 
between different sources of supply, and much greater difficulty in 
securing consecutive lots of the same quality from the same source. 
Of the two, the feldspar is the more complex and constitutes the greater 
proportion in the cone mix. Hence, it was thought that the feldspar 
would be the most likely cause of the difference in freezing behavior. 
It was, accordingly, taken first for investigation. 


The Feldspars 


Twenty or more different samples of feldspar were collected from 
United States, Canada, and Sweden. All represented producing mines 


- 
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or openings which had produced commercially at one time. The 
mineralogical structures were studied carefully. Some, which were 
obviously widely different from the Swedish feldspar used in the 
German cones or the Genesee Feldspar Company’s product from their 
mine at Hybla, Ontario, used in the Standard cone, were set aside. 
The rest were fairly similar to the two varieties in commercial use and 
were tested in the kiln to develop firing characteristics and color. It 
was thought for a time that the perthitic structure which indicates 
interspersion of growths of the albite crystal in thin laminae along the 
cleavage planes of the orthoclase or microcline, might give a clue to 
the difference in behavior. This idea has been temporarily given up, 
however, as the perthitic structure does not seem to correlate with 
the fusing behavior or solvent power of the feldspar when used as a 
flux. If any relation exists it will require more refined experimental 
methods to prove it. 


TABLE 
Chemical Analyses 
Conn. Isco De 
Rérstrand Middletown Keyston Buckingham Hybla 
Sweden Conn. S. Dak. Quebec Ontario 
H,0 at 105°C .19 .05 .02 .00 .20 
Ignition loss .33 .38 -42 
SiO, 65.56 65.18 64.13 64.93 66.82 
Al,O; 18.53 18.63 18.85 18.50 18.01 
Fe,0; .16 .30 .28 .22 
TiO; .O1 .O1 .01 
P.O; Trace .118 .595 .031 Trace 
CaO .02 .04 .O1 .07 .52 
MgO .19 .07 .04 .05 .27 
K,0 11.83 11.89 12.76 13.25 10.00 
Na,O 2.96 2.98 2.55 2.18 3.48 
Totals 99 .648 99.505 99.631 
Molecular Ratios and Combining Weights 
Swedish Conn. Isco Derry Hybla 
K,0 . 70429 .71459 . 76237 .78915 
=1.0R . 26717 .27151 . 23100 .19685 .3137 
.00196 .00401 .00101 .00700 .0521 
MgO |} -02658 .00989 .00561 .00700 .0378 
Al,O3 1.16658 1.03180 1.03793 1.01545 .9898 
Fe,03 .00559 .01059 .00421 .00979 .0080 
SiO, 6.11421 6.13711 6.00297 5.77895 6.2420 
TiO, .00070 .00070 .00070 .00070 .0007 
trace -00469 .02353 .00123 trace 
4 Swedish Conn. Isco Derry Hybla 
RO 1.00000 1.00000 1.00000 1.00000 1.00000 
RO; 1.17217 1.04239 1.01214 1.02524 .9978 
RO; 6.11491 6.14250 6.02720 5.78088 6.2427 
Molecular Weight 558.4 562.9 558.8 557.8 560.7 
Analyses were run, independently of the figures furnished 
Analyses 


by the producers, on five samples. The work was done by 
D. J. Demorest,? and the results are given in Table I. 


2 Dept. of Metallurgy, Ohio State University. 
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These feldspars form a series, with the Swedish and the Hybla forming 

the two extremes. 
Hybla Feldspar The Hybla feldspar is evidently a little less pure 
than the others containing (a) a little more silica 
either as free quartz or in solution in the feldspar molecule, (b) a 
little more albite, either free as perthitic inclusions or in solid solution 
in the feldspar molecule, and (c) a larger amount of anorthite or other 
lime- and magnesia-carrying minerals, although the amount of these 
is very small at the highest. 
Swedish Feldspar In appearance it is a brownish gray, or a very light 
fawn color. A very fine crystal sample shows per- 
fect cleavage lines and is mottled with decided dark and light veins, 
the so-called perthitic structure. It is apparently free from quartz or 
mica. 
The sample at hand is an equally fine crystalline 
structure, grayish in color with very sharp lines 
of cleavage and some streaks of its coloration. The perthitic structure 
is visible but much less pronounced and of a larger mesh. Its structure 
checks with the lower soda content which the analyses disclose. 
This is a very light gray crystal showing well-developed 
cleavage and a very pronounced perthitic structure 
which shows signs of quartz inclusions. 
This is very similar in appearance to the micro- 
clines of Virginia and North Carolina. It is 
white in color and breaks only partly on the lines of cleavage. Its color 
makes it difficult to see the perthitic structure which it probably has. 
Some of the samples furnished were very pure while others contain 
notable inclusions of quartz and mica. 
Samples of Hybla and Swedish feldspars were ground 
carefully to equal fineness by screen test, and made into 
cones and fused. The touching points were Hybla 1184°C, and Swedish 
1209°C. This accords with previous studies, in that free silica is known 
to reduce the fusing point of a pure orthoclase, and also that a mixture 
of albite with orthoclase reduces the melting point of either. 

The Swedish and Hybla feldspars were heated separately in Denver 
crucibles to a semifluid melt and chilled in cold water. Neither was 
reduced to a clear glass; both were opaque white glasses. Being graund 
to fine powder in an agate mortar and made into cones, the two feldspar 
glasses now gave Hybla 1143°C, and Swedish 1153°C. 

Thus it appears that the fusion point is reduced 56° in the case of 
the Swedish and 41° in the Hybla, while the difference between them 
in the raw state, 25°C, is reduced to 10°C after fusion. Following this, 
firings were made of cones of Connecticut, Isco, and Derry in com- 


Derry Feldspar 


Isco Feldspar 


Connecticut Feldspar 


Fusibility 
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parison to Swedish. The ii#rdest of these, the Derry, was only one- 
fourth over when the Swedish touched. The Connecticut was nearly 
as fusible as the Swedish, and the Isco a few degrees harder than the 
Connecticut but softer than the Derry. These firings bear out the 
contention that the orthoclase formula, which the Derry most closely 
approached, is more infusible than a mixture of orthoclase and albite, 
and the fusibility of the five are arranged in the same order as the in- 
crease in potash in the analyses. 


Feldspars Compared in Body Combination 

A series of No. 10 cones was now made up to determine what relative 
amount of freezing reaction would be developed by the following com- 
binations: 

Hybla feldspar and Florida kaolin 
Hybla feldspar and Zettlitz kaolin 
Swedish feldspar and Florida kaolin 
Swedish feldspar and Zettlitz kaolin 

The flint and calcium carbonate were the same throughout, being that 
used in the Standard cones. 

Inasmuch as the principal comparisons are between the German 
materials and the American, the Swedish feldspar-Zettlitz kaolin cone 
batch was adjusted until it closely matched the Hybla feldspar- 
Florida kaolin cones. To accomplish this the alumina silica content had 
to be slightly altered. In the case of the other feldspars, they were 
substituted weight for weight into the Hybla feldspar-Florida kaolin 
cone mixture, and consequently slight difference in fusing point of the 
resulting cones was created. These variations in melting points were 
not enough to be of importance. 


TABLE II 
(1) Swedish Feldspar and Zettlitz Kaolin (2) Swedish Feldspar and Florida Kaolin 
.Difference Difference 
Firing Raw Frozen due to Firing Raw Frozen due to 
(°C) (°C) freezing (°C) (°C) (°C) freezing (°C) 
224 1269 1271 +2 205 1252 1259 +7 
225 1273 1274 +1 206 1254 1259 +5 
226 1274 1275 +1 207 1254 1259 +5 
Mean 1272 1273 +1 Mean 1253 1259 +6 
(3) Hybla Feldspar and Zettlitz Kaolin (4) Hybla Feldspar and Florida Kaolin 
Difference Difference 
Firing Raw Frozen due to Firing Raw Frozen due to 
(°C) (°C) freezing (°C) (°C) (°C) freezing (°C) 
216 1240 1264 +24 205 1265 1279 +14 
217 1239 1261 +22 206 1268 1282 +14 
218 1238 1262 +24 207 1265 1281 +16 
Mean 1239 1262 +23 Mean 1266 1281 +15 


In all the comparisons given in Table II, raw cones were given a 
freezing treatment of 20 hours at a point just below their deformation 
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point, and then fired to fusion against new cones of the same lot at 
a rate of 20° per hour. No consideration need be given to their agree- 
ment or disagreement with the regular fusing point of cone 10, as the 
small lots and the slight variations in body proportions were certain to 
bring in some differences. But the point to bear in mind is the entire 
comparability of each set as tested in the raw against the frozen form. 

Assembling terms, we find that the Swedish feldspar in combination 
with Zettlitz kaolin has produced, or is associated with a freezing effect 
of +1°C, with Florida kaolin +6°C. Hybla feldspar in combination 
with Zettlitz kaolin has produced or is associated with a freezing effect 
of +23°C, with Florida kaolin +15°C. 

In view of the triple repetition of each test and the extremely good 
general concurrence, the small variation between the tests composing 
each series, and the minutely exact control of both temperature 
measurements and heat control, both in the freezing treatment and the 
subsequent fusion, it seems difficult to doubt that this difference in 
the freezing tendency introduced by the Hybla feldspar is a real thing, 
and that it is quantitatively measured, for this set of conditions at 
least, as about 15°C when using Florida kaolin and 20°+ when using 
Zettlitz kaolin. 


Comparisons of Other Feldspars 


In view of the conclusions reached in the preceding paragraph it 
became of interest to know whether other feldspars falling between 
the Swedish and the Hybla in their characteristics would exhibit the 
freezing effect in a graded series or whether their freezing effect, if any, 
would be erratic and without apparent reference to their composition. 
Accordingly, the three other feldspars whose analyses have been given 
earlier in this paper were made up into cone 10 in the same way and 
with the same precautions as was observed in the work thus far reported 
and were submitted to the 20-hour freezing treatment. The frozen cones 
were then tested against raw ones of the same make at the 20°C per 
hour rate in the electric furnace. The results are given in Table III. 


TABLE III 
Difference 
Firing Fusing Point Fusing Point ue to 
Raw (°C) Frozen (°C) freezing (°C) 
244 Connecticut feldspar and Florida kaolin 1269 1274 +5 
245 _Isco feldspar and Florida kaolin 1270 1275 +5 
246 Derry feldspar and Florida kaolin 1264 1273 +9 


This experiment seems to indicate that each feldspar has a certain 
characteristic or habit in regard to its tendency to be affected by the 
freezing treatment. Two of them are very like the Swedish. The third 
is more affected than the other two, but less than the Hybla. 
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General Conclusions 

It has now been shown by the preceding data that: 

(1) In cone 10 produced by the Germans and by the Standard Pyro- 
metric Cone Company, which check each other admirably under nor- 
mal firing conditions, divergence in fusing behavior is exhibited when 
they are subjected to a freezing treatment. 

(2) This divergence is quantitatively measured under the narrow 
set of conditions used in the electric furnace. Some data are shown in- 
dicating that the divergence is increased several times under the more 
drastic freezing conditions occurring in commercial kiln firing. 

(3) It is shown that the so-called freezing effect occurs more seriously 
in the Hybla feldspar and to a very much less degree in the Swedish 
feldspar, and that the effect of the kaolin used with the feldspar has 
some influence in the amount of freezing effect produced. 

(4) It is shown that in the case of the three other feldspars tested, 
which fell between the Swedish and Hybla feldspars in composition 
and other characteristics, one falls between them in the matter of the 
freezing effect and the other two check the Swedish feldspar. 

(5) The real nature of the freezing effect is not disclosed in any of 
these studies. Such tentative efforts as were made to develop the 
cause, either by microscopic studies of minute grains or by thin sec- 
tions, developed no information of a promising nature. No evidence of 
crystallization in the frozen cones could be found. Such differences as 
were observable related principally to the degree of completeness with 
which the feldspar particles had dissolved to form a glass. The di- 
vergence in this respect seems at variance with the degree of freezing 
attained. 

(6) In another paper from this same laboratory, submitted by two 
other investigators, the same problem has been attacked from a very 
different standpoint and practical results of a high degree of value 
have been attained. 


STANDARD Pyrometric Cone COMPANY 
CoLumsBus, 


THE EFFECT OF TEMPERATURE ON THE OPTICAL 
PROPERTIES OF KAOLINITE'! 


By T. N. McVay 


ABSTRACT 
Euhedral crysta!s of kaolinite were heated to various temperatures, draw trials 
made at frequent intervals, and the effect of temperature was studied microscopically. 
The results obtained indicate three classes of kaolinite: (1) the natural kaolinite, 
(2) the uniaxial form produced at 625°C, the metanacrite of Rinne, and (3) the change 
of the metanacrite into what is probably mullite and glass at 1450°C. 


Raw Material 
The natural kaolin crystals were obtained through the courtesy of 
W.S. Bayley, Department of Geology, University of Illinois and were 
a part of those found at the National Belle Mine in Colorado. They are 
rather unique since as far as the writer has been able to learn this is 
the only deposit which has been found containing euhedral crystals 
of kaolinite. (Fig. 1.) 


Previous Investigations 

According to K. Spangenberg? kaolinite begins to dehydrate at 
430°C but only loses one-quarter of its water of hydration at this 
temperature. The mineral becomes almost completely dehydrated 
when heated at 650°C for a short time. After heating, the refractive 
index decreases from 1.568 to about 
1.464. During this change the min- 
eral becomes uniaxial negative but 
retains its birefringence without 
change. Such dehydrated kaolinite 
has been called metanacrite by 
Rinne.* According to Rinne the 
alumina may be dissolved out of the 
metanacrite with HCl and the re- 

Fic. 1.—Natural crystal of kao- Maining silica is negative uniaxial 
linite; magnification about 300 di- with unchanged birefringence and a 
ameters. refractive index of 1.440. This is 
similar to the silica skeletons left after treating mica with sulphuric 
acid. 

Klein* working with samples of North Carolina and English kaolins 
reported that at the dehydration temperature the kaolinite became 


‘ Presented at the Annual Meeting, AMERICAN CeRAmMic Society, Atlantic City, 
N. J., February 1928. (White Wares Division.) 

* K. Spangenberg, Cent. Min., A, p. 417 (1926). 

*F. Rinne, Zeit. Kryst., LXI, p. 119, quoted in “The Optic and Microscopic Char- 
acters of Artificial Minerals’ by A. N. Winchell. 

* A. A. Klein, ‘‘The Constitution and Microstructure of Porcelain,’’ Trans. Amer. 
Ceram. Soc., 8, 377 (1916). 
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isotropic but developed crystals at a temperature above 1400°C, these 
often giving a rather cross-hatched appearance to the grains. 


Method of Experiment 


A platinum-wound tube furnace was used in this work. The kaolinite 
crystals were placed in small platinum boxes which were grouped around 
a calibrated noble metal thermocouple, the temperature being measured 
by a type K Leeds and Northrup potentiometer. The temperature 
was raised according to the curve shown in Fig. 2 and draw trials were 
made at frequent intervals. 
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Fic. 2.-—Heat treatment of kaolinite crystals. 


Results and Conclusions 

Up to and including temperatures of 600°C there was no noticeable 
change in the optical properties of the kaolinite except a slight cloudy 
appearance at the edges. At 625°C (see Fig. 3), the crystals became 
practically uniaxial negative and retained this form until 1400°C was 
reached. The birefringence was greater than that of the natural kao- 
linite crystals and the crystals did not appear to be homogeneous and 
consequently it was not possible to determine their refractive indices 
accurately. These were for the outer edges of the crystals, at least 
below 1.54. The crystals were cloudy and appeared to be broken into 
very thin plates and under strong illumination interference fringes 
were noticeable. There was no change in their optical properties at 
900°C which might have been expected since Mellor and others have 
reported an exothermic reaction to take place at that temperature. 
At 1400°C they began to lose their cloudy appearance. When these 
crystals were held at 1450°C for two hours the cloudy appearance 
vanished and they gave no interference figures. A crystal development 
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took place, however, which consisted of a cross-hatched appearance 
with the small crystals arranged in rhombs. (See Fig. 4.) The crystals 
were probably mullite but they were so minute that their optical 


Fic. 3.—Kaolinite crystals heated to 625°C, magnification about 300 diameters. 
properties could not be determined, even with a magnification of 900 
diameters and using a '/js-inch objective. Throughout the entire range 
of heating, the crystals did not lose their external form. 
Owing to the very limited 
| amount of material available 
it was impossible to carry 
this investigation further. 
From the results of this 
investigation, the changes in 
kaolinite, when heated, may 


be grouped into three classes: 
(1) the natural kaolinite, 
(2) the uniaxial form pro- 
duced at 625°C (at the above 
rate of heating); the metana- 
crite of Rinne, (3) the 

Fic. 4.—Kaolinite crystals heated at 1450°C change of the metanacrite 
for two hours, magnification about 300 di- into what is probably mullite 
ameters. and glass at 1450°C. 


UNIVERSITY OF ILLINOIS 
URBana, ILLINOIS 
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THE LABOR AND AIR-POWER COST OF SAND-BLASTING! 
By Epwarp H. 


ABSTRACT 


Efficiency data are given from experience on adjustment of air and sand quantities, 
size and shape of nozzle, and distance of nozzle from the work. Production data are given 
on blasting of large ware and barrel cleaning of small ware. The data are shown in curves. 


1. Introduction 


In the process of enameling, one of the essentials is the thorough 
preparation and cleaning of the metal surface. This must be done on 
large production scale at a low cost. For this operation sand-blasting 
has been generally adopted. It removes all foreign matter and graphitic 
carbon from the surface, and leaves the castings clean and dry, suitable 
for enameling. 

Labor, wherever possible, is being supplanted by modern ma- 
chinery. The present day equipment has greatly improved the working 
conditions. The efficiently ventilated rooms and barrels automatically 
dispose of the dust. The various means for conveying the abrasive 
and for the removal of all foreign material make the circulation of the 
sand practically automatic. 

Two important factors, however, are more or less subject to the 
judgment of the operator: adjustment of the mixture of air and sand, 
and the distance of the nozzle from the work. Both of these have a 
marked influence on air-consumption and blasting-time, and should 
be closely supervised. 

The principal items of cost in sand-blasting are labor, overhead, 
air-power, and the abrasive. It has been found by numerous tests that 
great economies can be effected by adopting air pressure and size of 
nozzles better suited to the work in hand. 

As a general rule, the existing air pressure is used when the sand-blast 
equipment is first installed and small nozzles employed to relieve the 
load on the air compressor. This does not necessarily show the best 
economy. 

Theoretically there is required a definite amount of energy to do a 
given amount of work, but practically we must consider the sand-blast 
abrasive as a tool, consuming compressed air as its power. Since air- 
consuming devices may vary greatly in efficiency, the problem then 
resolves itself into determining the lowest pressure and proper size 
nozzle that will clean the fastest and consume the least amount of air 
power. 

No fixed rule can be adopted, since the kind of metal, the foundry 
practice, and the size and shape of the castings all have their influence on 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Atlantic City, 
N. J., February 1928. (Enamel Division.) Received December 28, 1927. 
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the results. The size nozzle best adapted for blasting bath tubs may 
not be practical for small stove castings. Likewise the pressure suitabie 
for first blast on castings may be too low for de-enameling. 


2. Air and Sand Adjustment 


Most of the sand-blast: machines are provided with a convenient 
means for adjusting the proportion between sand and air. The operator 
usually first turns on the air and sets the sand flow according to his 
judgment. In this hit-or-miss adjustment rests the difference between 
an efficient and a wasteful tool in the factors of air power and labor 
hours. 

A practical indication of the proper adjustment is found when a good 
blue flame is seen at the point where the sand strikes any ferrous work, 
which is always the case when the mixture is rich. 

It must be borne in mind that it is the abrasive that actually does 
the cleaning. The air is merely a vehicle carrying the abrasive from the 
sand-blast machine to the work at the proper velocity; therefore, it is 
advisable to have a rich mixture. On the other hand too rich a mix- 
ture causes flooding which reduces the velocity of the abrasive 
to a point where little or no work can be 


accomplished. In a lean mixture the velocity 
will be found to be satisfactory, but there 
< are not enough abrasive particles striking 
in proportion to the amount of air which is 
3 a If, when instructing an operator on the 
prone adjustment of his mixture, an indicating flow 
Fic. 1.—Air-consumption meter were used, it would be found that by 


with and without abrasive 


, taking readings of the air flow without the 
flowing. 


abrasive and again with the abrasive 
flowing, there would be a reduction of air of approximately 30% when 
using a uniform small-grain flint abrasive. (See Fig. 1.) This is es- 
pecially true when using the customary */s-inch nozzle with the equip- 
ment in good working order. For smaller nozzles, the reduction is 
usually less, and for larger nozzles it is greater. 

This partly explains the reason why a °/,-inch nozzle having an area 
of 0.2485 square inch does not consume twice as much air with the 
abrasive flowing as a*/s-inch nozzle with an area of 0.1104 square inch, 
even though its area is more than twice as great. 


3. Distance of Nozzle from Work 


The second factor in which the operator frequently goes wrong is the 
distance that the nozzle is held from the work. 
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On green castings it is advisable to hold the nozzle 10 to 12 inches 
from the parts being blasted. At this distance the greatest surface is 
covered without impairing the effect of the air pressure. 

On de-enameling, this distance can be reduced. 


4. Effect of Pressure on Blasting Time 

Why is high pressure so frequently used when a lower pressure is more 
efficient and economical? Possibly the chief reason is that high 
pressures, varying from 80 to 100 pounds, are necessary for various 
foundry equipment such as squeezers, vibrators, and air hoists, and 
are consequently used for the sand-blast. 

A separate lower-pressure compressor and piping system would be 
ideal for the sand-blast department; in fact, 


quite a few plants maintain such a separate 
. i 
system. Where this is not done, pressure s*% = 
2 
regulators can easily be installed to reduce 150 
and maintain a constant pressure for each jo. 
In Fig. 2 is shown a typical air consump- pele 
tion and time characteristic curve. For a oo en 60 
given size nozzle-opening, the volume of the . 
air varies directly with the pressure. This, Fic. 2.—Air-consumption 


and time-characteristic curve; 
however, is not the case with time. The ,, 
3/s-inch nozzle, de-enameling 


time-curve, while typical for many classes  gtove doors. 
of work, was in this case taken from a test 
on de-enameling stove doors. The time is practically constant, from 
80 down to 60 pounds, at which point it increases rapidly. Sixty pounds 
is therefore the lowest effective operating pressure on account of time. 
It is also the most economical from the standpoint of air consumption. 
In the case cited, the fact that the time increased rapidly below 60 
pounds would indicate that this is the point in the curve where the 
force of impact of the abrasive just equals the force of cohesion 
holding the enamel to the body. The kinetic energy in the abrasive 
above this point is practically all lost in peening the surface of the 
metal and destroying the abrasive itself, with very little saving in 
time. Any slight saving in time above this point is due to an increase in 
the quantity of abrasive flowing caused by the increased velocity. 
The problem of production is mainly a matter of the size of nozzle 
opening, bearing in mind the available air supply and the size and char- 
acter of castings to be blasted. In making a study of pressure and 
nozzle size very accurate comparisons can be made as first of all the 
castings must be perfectly clean or they will be rejected by the enamel- 
ing department. 
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5. Metering Equipment Used in Tests 


An indicating flow meter of the differential type was employed for 
measuring the air-consumption. It was connected across a 2- by 1-inch 
well-rounded orifice as shown in Fig. 3 and calibrated according to the 


following formula 
H / 14.7+P 
V =66.08 
S 14.7 


where V = velocity in feet per second 
66.08 =a constant 
H =head in inches as read on the meter 
S =specific gravity (referred to air as unity) 
P =the gage pressure 
14.7 =the absolute pressure 


This calibration permitted taking the air measurement in the supply 
line under the existing pressure and indicating the air-flow in terms 
of free air as taken in by the compressor. 

‘In addition to 
measuring the air- 
consumption, the 
meter served as an 
indication of the fluc- 
tuations in the sand 

and air-mixing cham- 
Nozze. ber. When the ma- 


Control Valve 
Indicati 
= Pressure chine feeds uniformly 


Pressure 
Regulator 


—_ the indication on the 
meter is constant. 
Fluctuations on the 
meter always indi- 
cate that the sand is 
Mixing Chamber feeding irregularly. 
This may be caused 
by moisture in the 
abrasive, or foreign 
particles such as small pieces of iron obstructing the passage. Fluc- 
tuation in the sand-feed slows down production and should be corrected 
promptly. 

The air pressure was regulated by means of a pressure regulator 
installed in the line ahead of the air metering equipment. The pressure 
was set to predetermined points as indicated on the pressure gage 
connected to the air-meter. 

In all the tests the pressure referred to is that at the sand-blast 
machine and not the pressure at the nozzle. Nozzle pressure is, 


Woter 
Separator 


Fic. 3.—Typical flow meter installation for metering 
air-consumption and regulating air-pressure. 
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of course, lower because of frictional resistance through the system. 
This will account for different rates of air-flow for the same size nozzle 
opening on parallel tests in different cn + a 
plants. The design of the mixing 
chamber, the number of fittings, 3 
and the wear or mechanical con- ~ 
dition of the equipment all have 
their influence on the air consump- 
tion. 


| 
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6. A Study of Pressures and $2 | 
Nozzle Sizes /50 me | 
Test 1 A series of tests was ae 60 70. 80 
Bath Tubs conducted on bath tubs 4 runeere 
to determine the most % nozzle nozzle 
efficient pressure and nozzle-size Fic. 4.—Air-consumption, air-power, 


for first blast. Five-foot tubs were and blasting-time curves; blasting 
blasted, as received from the foundry, ‘foot tubs using */s- and °/,-inch 
nozzles. 

removing approximately 20 pounds 

of burnt molding sand per tub. Six tubs were placed in the sand-blast 
room for each set of tests and the actual blasting time as well as the 
air-consumption recorded. The data collected are given in Table I 
and shown in the curve, Fig. 4. 


TABLE I 


AIR-POWER AND BLASTING-TIME FOR S1x 5-Foot Tuss, 210 Pounps Eacu. (First 
Blasting Removing Foundry Sand) 


Size Free air cu. ft./ #.P. actual at 70% Time in Air-power Labor blasting 

Pressure nozzle min. (abrasive compressor minutes and H.P. hrs./tub hrs./tub 
(pounds) (inch) flowing) efficiency seconds 

80 3/, 189 37.0 12’ 0” 1.232 0.0333 

70 3/s 165 30.2 13’ 50” 1.161 0.0384 

. 60 3/5 142 23.9 14’ 0” 0.931 0.0389 

75 */1s 240 45.7 7’ 36” 0.961 0.0211 

65 9/16 205 36.0 6’ 40” 0.666 0.0185 

55 9/16 170 27.5 8’ 55° 0.679 0.0247 

45 9/16 133 19.1 9’ 45” 0.516 0.0271 


The practice had been to blast at 80 pounds through °/;-inch nozzles, 
but tests with */s-inch and °/,.-inch nozzles at various pressures demon- 
strated that 65 pounds with °/,-inch nozzles gave the largest produc- 
tion per hour. It was very desirable, however, to reduce also the rate 
of air consumption. Minimum air was used with the °/,.-inch nozzle 
at 55 pounds pressure. This last combination of nozzle size and pressure 
as compared with */s-inch nozzles at 80 pounds pressure reduced the 
rate of air-flow 10%, the blasting-time 26%, and the air-power 


45%. 
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In a jobbing enameling plant sand-blasting of old 
rusted bowls delayed production and partly tied up 
- the furnaces. In this case the problem was to 
tft | speed up this class of work. 


Test 2. Bowls 


Tests were made at 75, 60, and 50 pounds 
pressure on two bowls weighing 94 pounds 
each for each set of readings, using the!/,-inch 
<a nozzle which had been regularly employed. 
Tests were also made with a*/s-inch nozzle at 
50 and 40 pounds. The results are given 
in Table II and in Fig. 5. The */s-inch 
. nozzle at 50 pounds consumed about the 
| same volume of air as the '/,-inch nozzle at 

| 75 pounds which resulted in a reduction of 
47.5% in blasting-time and 53.5% in air- 
Hower. This not only increased production 

Fic. 5.—Air-consumption, byt also reduced the sand-blasting costs con- 
air-power, and blasting-time siderably. When this is figured in terms 
curves; blasting bowls be- 
slag and of dollars and cents we have the following 
3/s-inch nozzles. Savings: 


Saving in blasting time, 3.41 hrs. per ton of metal cleaned, at $1.00 per hr. 

plus 100 % for overhead or 6.82 
Saving in air power, 91.5 H.P. hrs. per ton of metal cleaned at 2 cents per 

hr. or .83 


Total saving per ton $8 .65 


TABLE II 


AIR-POWER AND BLASTING-TIME FOR Two C. I. Bowts (94 pounds each; removing 
scale and rust before enameling) 


Freeaircu.ft./ actual at 70% Time in Air-power Labor blasting 

Pressure Sizenozzle min. (abrasive compressor minutes and hrs./ton hrs./ton 
(pounds) (inch) flowing) efficiency seconds 

75 1/, 80.0 23.8 28’ 30” 171 7.18 

60 58.2 30’ 0” 117 7.54 

50 1/, 48.2 11.4 40’ 0” 114 10.05 

50 88.5 is’ 0” 79.5 3.79 

40 3/s 74.2 15.3 21’ 40” 93.5 5.45 


Small castings are most economically cleaned 
in sand-blast barrels. One man and a helper 
can easily take care of three machines. The 
three barrels will, however, have many nozzles, consuming a large 
volume of air. A study of the pressure and air-flow is therefore impor- 
tant. 

In a stove plant tests were conducted on a pressure type barrel 
with two */s-inch nozzles, cleaning miscellaneous stove parts. The re- 
sults of these tests are shown in Table III and Fig. 6. 


Test 3. Miscellaneous 
Stove Castings 


mr 
+ 
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By reducing the pressure from 80 to 50 pounds the actual air con- 
sumption was reduced 105 cubic feet per minute or 37%. This saving 
of 105 cubic feet is sufficient to operate a hose-machine with a %/s- 
inch nozzle at 60 pounds pressure. 

Reducing the pressure in this case increased the blasting time 14%. 
Even though the blasting time was increased, the cost of cleaning 
was lowered on account of the reduction in the air power. This figures 
in dollars and cents as follows: 


Saving in air power, 23.3 H.P. hrs. per ton of castings cleaned at 2 cents 


per H.P. hr. or 46.6cents 
Increase in blasting time, .13 hrs. per ton of castings cleaned at $1.00 
per hr. plus 100 % for overhead or 26.0 cents 
Net saving per ton 20.6 cents 
An important consideration in this plant ,, _ «5 
was that their air-compressor was overtaxed, gfe 105 | 
and a saving of 105 cubic feet of free air per © ~ 05 
minute relieved this situation. | 
7. Distribution of Costs r 
Too little is known about the actual cost #$£ 250 . 
of sand-blasting. Many executives have sé & 200 
the idea that their abrasive is a major cost - ia Ee ee 
factor, whereas the reverse is true. While Pressure 
it is difficult to set down general figures that ws oie 
will apply to any specific plant or class of Fic. 6.—Air-consumption, 


air-power, and blasting-time 
curves; cleaning miscellan- 
eous stove castings. 


work, the tabulation of figures from a large 
number of tests in enameling and other 
plants leads to the conclusion that the 
principal factors in sand-blasting ccsts average as follows, (1) labor and 
overhead, 65%; (2) air-power, 20%; and (3) abrasive, 15%. 


TABLE III 


AIR-POWER AND BLASTING-TIME, CLEANING MISCELLANEOUS STOVE CASTINGS IN PREs- 
SURE TYPE BARREL (Using two */s-inch nozzles; 565 pounds per load) 


Free air H.P. actual at 70% Time in Air-power Labor-blasting 
Pressure Size nozzle cu. ft./min. compressor minutes and H.P. hrs./ton hrs. per ton 
(pounds) (inch) abrasive flowing efficiency seconds 
80 23/s 285 55.8 15’ 30” shed 0.915 
70 23/s 260 47.3 18’ 20” 51.3 1.085 
60 23/s 226 37.5 15’ 34” 34.5 0.920 
50 28/s 180 26.6 17’ 41” 27.8 1.045 


In this tabulation there were some plants in which the character of 
work and conditions of operation brought the abrasive cost up as high 
as 30%; while there were others in which it was as low as 4%. 

But assuming that 15% is a fair average abrasive cost and that the 
character and efficiency of the abrasives have a large influence on the 
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remaining 85% of the sand-blasting cost, it is evident that the selection 
of abrasives should be predicated on the work to be done. 


8. Conclusions 


The three tests described are typical of many tests conducted under 
actual operating conditions in various plants throughout the country, 
not only in enameling plants but also in malleable, brass, and steel 
foundries, all pointing to similar conclusions. 

The tests were conducted with a single thought in mind, namely, 
to determine the proper pressure and size of nozzle-opening which 
will permit the abrasive to clean the fastest, leave a satisfactory sur- 
face, and consume the least amount of air-power. 

Substantial savings can be insured by supervising the sand-blast 
department as follows: (1) keep the sand-blast equipment in good 
mechanical condition; (2) make actual time-studies on identical 
quantities of work to determine the lowest pressure which can be 
effectively used without materially affecting the blasting-time; (3) de- 
termine the size of nozzle-opening that will give the maximum pro- 
duction, bearing in mind the available air supply; a 3/s-inch nozzle at 
60 pounds pressure is usually more efficient than a '/,-inch nozzle at 90 
pounds; (4) adjust the exhaust system to carry away all dust caused 
by the foreign matter removed by the sand-blast abrasive, and the 
disintegration of the abrasive itself; and (5) maintain the pressure con- 
stant at the determined point of maximum efficiency. 


Orrawa Sittca Company 
Unttep States Sazica DivisION 
Ortawa, ILLINOIS 
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PHYSICAL AND CHEMICAL PROPERTIES OF OILS AND 
PROBLEMS OF THEIR REMOVAL! 


By F. H. Guernsey 


ABSTRACT 
Tool lubrication in sheet metal working is principally a matter of rapid development 
of a stable but deformable film. Viscosity is of lesser importance. Structure of the film 
is more important than thickness. Removal problems involve neutralization, wetting, 
emulsification, and direct counter colloidal pull to disrupt and disperse the film com- 
pletely. Free rinsing of detergents and suspensions is necessary. 


Introduction 


The ceramic industry consumes large quantities of various lubricants 
in the form of oils, fats, or “compositions” for the purpose of protecting 
metal and tools by lubrication and cooling in the various stamping, 
drawing, and spinning operations. 

The oils, fats, and greases afford an almost unlimited number of 
choices and combinations. Altogether too often the composition of 
lubricants is determined more by fluctuations in the oil market than by 
their desirability for the purpose intended especially when the manu- 
facturer is facing a rising market and endeavors to escape losses by 
questionable substitution. 

The function of a lubricant is to reduce wear and tear upon metal and 
tools, producing a smooth surface without “bite” and lengthening the 
serviceable life of the tools. Coéperating with the metal and tool is a 
rugged and satisfactorily permanent film between the metal and tool. 
The adhesion or film-forming capacity of the lubricating material upon 
the metals is therefore of prime and basic importance. 


Film Development and Properties 


The development of film (adhesion) is progressive and proceeds 
rapidly for a number of hours. Adhesion varies with different metals 
and often with only slight differences in the alloy composition of a 
given metal such as steel. Adhesion, being a surface phenomenon, would 
be expected to be subject to variation due to the presence of surface 
impurities, and this is exactly the case, as in the presence of oxides, 
rust, etc. 

The difference between various oils from the standpoint of lubri- 
cation has led to intense study of the differences between various 
lubricants. For tool lubrication, there has been a preference for animal 
and vegetable oils which seem to have a film-forming capacity superior 


1 Presented at the Annual Meeting, AMERICAN Ceramic Society, Atlantic City, 
N. J., February 1928. (Enamel Division.) Received January 3, 1928. 
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to that of ordinary mineral oils. Experience indicates that the straight 
mineral oils are slower to build up a film, though the ultimate film 
may be considerably thicker than the film produced by a vegetable or 
animal oil. 

The thickness of the film, however, is not an index of the lubrication 
value since the permanence of the film, a function of its structure, is 
of greater importance than thickness. Thus, a thin, tightly-adhesive 
film has a greater value than a thick, loosely-bound film. The film must 
also conform satisfactorily to the shape of the tool. There is evidence 
that the mineral oils are more compressible than the fatty oils. 

Investigators noting a difference in film-forming capacity between 
straight mineral oils are striving to identify those active groups or 
derivatives which influence the film-forming capacity of the oils and, 
to construct compositions of definite and tangible lubricative value, by 
elimination of those which impair the adhesiveness, and by addition 
of reinforcement. 

It has been well-established that the adhesion is primarily due to 
selective adsorption by the metai surface. The tighter this adsorption 
the more durable and permanent the lubricative film. 

The tendency of some lubricants to travel ahead of the heat as it 
progresses through metal is well known and is a primary cause of 
unsatisfactory lubrication where the friction load is considerable. A 
fixed film will not travel, or at the most will travel slowly. A good lubri- 
cating film is always present in the vicinity of the tool. 

Organic acids, some unsaturated hydrocarbon derivatives, and some 
combined sulphur derivatives have been recognized as examples of 
film-forming constituents and as a natural deduction, the addition of 
small quantities of fatty acids to some straight mineral oils should 
increase their film-forming capacities. At least the claim is made that 
free fatty acid is the active constituent of the fatty oils, and additions 
of free fatty acids to mineral oils to increase their adhesiveness is 
successfully practiced. 


Process of Tool Lubrication 


The process of lubrication may then be summed up as, (1) application 
of oil to metal surface; (2) with a lapse of time certain constituents in 
the oil work their way to the metal surface; (3) these constituents are 
adsorbed on the metal surface in the form of a loose chemical combina- 
tion, thus constructing a foundation film, tightly adhering to the metal 
surface; and (4) with further lapse of time upper layers of oil build up 
the thickness of the film. 

Since the upper layers may be removed much more easily than the 
foundation film (which probably constitutes 5 to 25% of the total thick- 
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ness) it is demonstrated that adhesion is much more important in lubri- 
cation than cohesion. 

From the standpoint of sheet metal lubrication for drawing, stamp- 
ing, etc., the chief physical properties demanded of a lubricant are: 
(1) sufficient viscosity to prevent any considerable loss by dripping 
away from the metal and a retention of this viscosity at working tem- 
peratures; and (2) a rapid and substantial film development. 


Chemical Properties 


The mineral oils are known as hydrocarbons and these 
cannot be saponified to form soap. The two main classes 
of mineral oils are those from a paraffin base and those from an as- 
phaltic base. The former type seems to be favored as a lubricant, though 
such preference is probably diminishing. With the exception of free 
fatty acids, the active film-forming groups do not exhibit pronounced 
chemical properties. 

Many semisolid mineral greases contain metallic soaps, such as 
calcium, magnesium, aluminum soaps, etc. These ingredients, in 
addition to serving to increase the viscosity of the oils to which they 
are added, will contain considerable ash as is revealed in scaling. These 
metallic soaps are very water-repellent and consume acids and alkalis 
chemically. 


Fatty Oils 


Mineral Oils 


The fatty oils are mixtures of materials composed of 
hydrogen, oxygen, and carbon. They are essentially 
glycerides of the fatty acids. The predominating acid in the oils (or 
liquid fats) is the unsaturated oleic acid, while the proportion of the 
saturated acids, stearic and palmitic, increases as the solidity of the 
oil or fat increases. They (the oils) are saponifiable by alkalis to form 
soaps and glycerin. 

Practically all commercial oils contain some free fatty acid which is 
the active principle in adhesive film forming. In fact, prolonged action 
of the fatty acids upon metal will occasionally attack or combine suff- 
ciently to pit the metal. 

Certain fatty oils will absorb oxygen from the atmosphere and tend 
to dry. Three classifications are designated on this basis as “drying,” 
“semidrying,” and ‘‘nondrying”’ oils, though members of the latter 
class will absorb small amounts of oxygen. This so-called drying process 
results in the formation of a varnish-like film which in time will become 
very hard. Linseed oil is an outstanding example of a drying oil, while 
lard oil is a good example of a nondrying oil. 

Rancidity and fermentation, resulting in an increase in the fatty 
acid content, is common among fatty oils, particularly when refining 
methods have not been thorough and an assisting moisture content is 
present. 
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Sulphonated oils or “soluble oils’’ are the result 
of reaction between strong sulphuric acid and an 
oil, the reaction being controlled at moderate temperatures. Many of 
the oils may be sulphonated but the most common is sulphonated 
castor oil, or an oil containing a large proportion of ricinoleosulphuric 
acid. These oils are mostly used in mixtures with other lubricants to 
produce a lubricant which readily mixes with water, the latter being of 
value as a cooling agent in tool lubrication. The greater the degree of 
sulphonation, the more soluble the product will be in water. 

: These materials are blends of certain oils, fats, 
Mixtures or ‘ 
“Compositions” @**> etc. to produce a lubricant having composite 

positions 
properties. In some of the heavier compositions 
one often finds mineral lubricants, such as talc, amorphous chalk, zinc 
oxide, lithopone, lead compounds, etc. These materials contribute a 
permanence factor to the lubricant but often complicate matters by a 
slow chemical reaction with the oil constituents. It is extremely impor- 
tant that these compositions be so prepared as to retain a homogeneous 
condition. Separation of any of the constituents from the body of the 
composition is likely to upset the entire balance of properties. 


Sulphonated Oils 


Problems of Removal 


Good lubrication is primarily a matter of adhesion, and as adhesion 
usually increases with time up to a certain point, the firmness of the 
adhesion and age of the film have considerable bearing on the problems 
of removal. 

Removal by scaling is not altogether satisfactory, because of the 
heavy pickling required to remove rust and ash from the metal surface. 
Heavy pickling opens the way for troubles from hydrogen absorption 
by the metal, and later blisters, an imperfect adhesion of ground coats, 
and even glazes. 

Chemical cleaning by the wet process is satisfactory, provided the 
conditions involved are understood. 

Alkaline detergents, with or without soaps, are generally used in the 
first operation at a temperature varying from 140° to 200°F. 


Mechanism of Cleaning 

The efficient cleaning solution first ‘“‘wets’’ the oily surface. If the oil 
in question is practically a pure mineral oil, the cleaning solution 
must have a low interfacial surface tension to accomplish effective 
wetting. 

Agitation of the cleaning solution is important at this point because 
when once wetted, the oil will begin to adhere to colloidal elements in 
the cleaning solution and break away. 
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If the oil is of the fatty glyceride type, or contains considerable such 
oil, a direct reaction between the oil and the alkaline medium in the 
solution will produce sufficient soap to increase the wetting power and 
speed up a loosening of the oil. 

The efficient cleaning solution will be capable of emulsifying the 
separated oil by enveloping the oil droplets in a tough resistant film 
which prevents their coalescence into larger drops, or re-attraction 
toward the metal surface. 

The cleansing operation has thus far proceeded only through the 
upper layers of the lubricative film. The basic adhesive film which is 
in direct semichemical contact with the metal resists wetting to a 
greater extent than the upper layers, due probably to the presence of 
an iron soap or iron ester with some active adhesive organic substance 
in the lubricating oil. 

The adhering adsorbed film must be disrupted and separated from 
the metal surface by counter action. Effective cleaning solutions will 
possess colloidal properties which will exert a colloidal pull or force of 
greater magnitude than the adhesive force between the metal and the 
film, and in the opposite direction. A chemical action, replacing the 
iron in the film complex with a soluble alkali base, operates in con- 
junction with the physical colloidal action with the result that the film 
constituents are separated and taken up into suspension by the cleaning 
solution. The cleaning solution displaces the film and wets the metal 
surface itself. 

Lubricants containing metallic soaps, pigments, or drying oils re- 
quire additional chemical action to consume their resistant elements. 

As some time is required to build up a tight lubricating film, time is 
likewise required to disrupt and disperse such films. The more compli- 
cated the structure of the film, the more exacting the requirements of 
the cleaning solution. 

‘The destruction of the film should be so complete that there should be 
little danger of re-adhesion during the rinsing operation. 

Free rinsing of detergents and suspensions and clean rinse tanks are 
essential to prevent oily constituents and soaps from being carried into 
the pickle tank to hinder the action of the pickle. Soaps are destroyed 
by pickle, setting free their combined grease which in turn contaminates 
the neutralizing tank and is probably retained as a contamination on 
the ware as it passes on to the enameling operations. 


Summary 
Lubricating oils should be selected primarily from the standpoint of 
serviceability and secondarily from the standpoint of cleanability. 
Lubricants of composite desirable properties combining serviceability 
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and cleanability with versatility providing protection against variations 
in the metal stock being worked may be created by intelligent study of 
the set of conditions involved. 

Aside from variations common to all products of nature, the composi- 
tion should be religiously maintained as unanticipated changes may 
result in troubles extremely difficult to trace. 

Cleaning solutions should be capable of dispersing the closely bound 
film as well as the upper and more loosely held portion. 


Tae Cowles DETERGENT COMPANY 
CLEVELAND, OHIO 
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USE OF MANGANESE IN THE MANUFACTURE OF FACE BRICK’ 


By E. Ser H. A. HEmicman 


ABSTRACT 
The effects on color of variation in size of manganese particles, composition of the 
manganese, and of the character of gaseous conditions of firing are discussed. 


Introduction 


Manganese dioxide is commonly used in the manufacture of clay 
brick as an addition, either to change the background color, or to pro- 
duce a speckled brick or both. Although the same basic material is 
used to obtain both of these effects, the particle size is the determining 
factor. Very small particles influence the background color, and the 
variation in particle size determines the size of the spot. The particles 
which pass through a 0.0017-inch opening (325-mesh) are too small 
to produce spots and therefore affect only the background, whereas 
particles as small as 0.0029 inches (200-mesh) produce a very decided 
spot without affecting the background color. 

There are two stages in the manufacture of a clay brick containing 
additions. The first stage is the preparation of the brick for firing, and 
includes the selection of the particle-size ratio, the amount of the 
addition, the method of making the addition, arid the method of dis- 
tributing the addition. The second stage in the manufacture is the 
actual firing of the brick and under this subject enough cannot be said. 
There are so many variables in kiln conditions 
that it is difficult to fire two kilns in exactly 
the same way and get exactly the same results, although they may be 
constructed alike. In a coal-fired kiln having eight fire boxes, if five 
boxes are oxidizing and three reducing, the condition of the kiln is 
considered to be oxidizing. Yet in this kiln there are zones which are 
strongly reducing, zones which are strongly oxidizing, and zones of 
every degree between strongly oxidizing and strongly reducing. 

Each variation in the kiln atmosphere has a decided effect on the 
finished brick. Inasmuch as the usual periodic kiln is not fired in such 
fashion that the atmosphere and the temperature curve are uniform, 
it is a rarity to cbtain a uniform product from such a kiln. The tempera- 
ture curve is usually saw tooth, that is, there is a rise and fall in tem- 
perature which is by no means regular and which is by no means 
distributed equally throughout the kiln. 

Temperature measurements and analyses of kiln gases have little 
value unless the temperature measurements are taken at such a 
point that the average kiln temperatures are recorded, and the samples 


Kiln Firing Is Variable 


1 Presented at the Annual Meeting, AMERICAN CERamic Society, Atlantic City, 
N. J., February 1928. Received December 27, 1927. 
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for analysis are representative of the gases in the kiln. The temperature 
measurements usually indicate the kiln temperature and do not as a 
rule indicate the temperature of the ware. This is particularly true of 
the tunnel type of kiln. Although the kilns are normally set so that the 
draft should be uniform, there is, nevertheless, a tremendous variation 
in draft which causes local differences in temperature and atmosphere 
and finally variation in the ware. 


Experimental Work 

In order to study the effects of: (1) oxidizing and reducing at- 
mospheric conditions, (2) varying percentages of additions to the clay, 
(3) particle size of the added colorant, and (4) definite ratios of particle 
sizes, the following program was carried out with meticulous care. 
The Clays Six different clays were used: (1) Armstrong County, 

Pa., (2) Beaver County, Pa., (3) Clearfield County, Pa., 

(4) Perry County, Ohio, (5) Tuscarawas County, Ohio, and (6) Starr 
County, Texas. 

The pyrometric cone equivalents and the chemical analyses of these 
clays are shown in Table I. 


TABLE I 
FIRING TEMPERATURE AND CHEMICAL ANALYSES OF CLAYs USED 
Armstrong Beaver Clearfield Perry Tuscarawas Starr 

Firing temp 2100°F 2100°F 2250°F 2050°F 2100°F 1800°F 
Silica 56.55 63 .64 62.42 62.54 62.73 48.92 
Alumina 29.17 23.53 26.96 21.40 23.53 5.54 
Iron oxide 2.26 2.12 3.38 3.24 1.90 3.38 
Lime .03 None .07 .03 None 11.12 
Magnesia 1.08 .63 .90 
Titanium oxide 2.87 2.33 4.43 3.83 3.67 5.48 
Alkalis 1.14 .58 1.76 1.66 3.76 10.13 
Loss on ignition 6.86 6.72 6.67 7.18 yy 
Gain on ignition “ae 

PCE. Cone 3 Cone 3 Cone 7 Cone 2 Cone3 Cone 06 


Before deciding on which of the available manganese 
ores to use for these experiments, preliminary tests were 
made onfour samples. Two of these were Virginian 
manganese ores, which will be designated as Virginian manganese ore 
I, and Virginian manganese ore II, and other samples were Porto Rican 
manganese ore and Brazilian manganese ore. 

The fusion points of these ores are as follows: 


Manganese 
Ores Used 


TABLE II 
Fusion Points OF MANGANESE ORES 
Oxidizing Reducing 
Virginian ore I 2600°F 2500°F 
Virginian ore II 2540° 2320° 
Porto Rican ore 2500° 2480° 
Brazilian ore 2300° 2280° 


Chemical analysis of these ores are given in Table III. 
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TABLE III 
CHEMICAL ANALYSES OF THE MANGANESE ORES 
MnO: Fe Insoluble Matter 
Virginian Ore I 63.85 % 0.85% 30.50% 
Virginian Ore II 60.25% 4.74% 22.64% 
Porto Rican Ore 65.64% 85% 8.45% 
Brazilian Ore 71.40% 3.02% 12.50% 


The original program called for a series of bricks made 


Colocant from the following mixes: 
(1) Clay (17) Clay 2% air-floated manganese ore* 
(2) “ 14% air-floated Imperial Gray (18) * 
(4) 3 % (20) “ 1% “ Il “ “ 
(6) 5 % « “ “ (22) 1% IV “ 
(9) “ 1% 60-80- “ “ (25) “ 1% 20-40-mesh 
(11) 1% 100-140- “ “ (27) “ 1% 60-80- “ 
(12) “ 1% 140-200- “ “ (28) * 1% 80-100- “ 
1% thru 200- “ * 1% 100-140- “ 
Ge. * air- floated manganese ore (30) “ 19% 140-200- 
“ (31) * 1% thru 200-* 
(16) “ 14 % 


* Brazilian. 


After making two sets of these bricks it became apparent that air- 
floated manganese in excess of .500% and air-floated Imperial Gray 
in excess of 1.5% produced colors which were too deep for practical 
purposes. For this reason the program was extended and bricks were 
made from the following mixes: 


(32) Clay .5% air- floated Imperial Gray (35) Clay .125% air- floated manganese ore 
(34) 1.5 % “ (37) “ .375 % “ “ 


The screen analyses of these additions are given in the following 


table: 
TABLE IV 
SCREEN ANALYSES OF THE ADDITIONS 
Air Floated Material 


Imperial Gray Manganese Ore 

On 200-mesh 1.02% 0.5% 

Through 200- on 325-mesh 11.86% 12.5% 

Through 325-mesh 87.12% 87.0% 

Grind I Grind I 

Remained on 16-mesh 0.0% Remained on 20-mesh 5% 
Through 16-on 24-mesh 2.5% Through 20-on 30-mesh 2.5% 

80.0% 30-* 40- * 27.5% 

40- 60- 15.0% 40-* 60- 57.5% 

. 60-mesh on pan 2.5% . 60-mesh on pan 12.0% 

Grind III Grind IV Grind V Grind VI 
Remained on 40-mesh 9.1% 0.1% 1% 0.0% 
Through 40-on 60-mesh 16.0 te 2.3 0.0 
60- * 80- * 10.1 11.1 8.2 4 

* 7.7 8.4 9.5 3.9 

« 140- *200- 8.4 9.1 5.6 

"ta. * 5.4 8.5 12.8 

325-mesh 35.6 44.1 50.5 77.9 
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Wet screen tests were made on grinds III, IV, V, VI, and 
on the air-floated materials. The clay was ground in a 3-foot 
overhead-drive pan. When additions were made, the clay and the 
colorant were thoroughly mixed in a Day mixer, until the distribution 
was uniform. The clay was then tempered for 24 hours and made into 
briquets 2 by 1 by #/s inches in small hand molds. These briquets 
were fired after being dried for four or five hours at 200°F. 

The firing was done in a muffle kiln 10 by 18 by 9 inches. 
This muffle was heated by one burner and the products of 
combustion did not come into contact with the ware. The open end of 
the muffle was sealed by a sliding door, which could be opened for 
the removal of test brick, or for making observations. In the closed 
end of the muffle a heavy Carborundum tube was placed to hold the 
platinum thermocouple, by which temperatures were measured. Into 
this end of the muffle a small porcelain tube was sealed, through which 
either air or illuminating gas could be admitted. When an oxidizing 
atmosphere was desired, an air line was connected to this tube, and a 
regulated stream of air flowed into the muffle. When a reducing at- 
mosphere was desired, illuminating gas was admitted in the same 
fashion. 

The kiln was heated to firing temperature in six hours, as this rapid 
heating had no damaging effects on briquets of these dimensions. Two- 
hour soaking periods at firing temperature were enough to show the 
effect of any change in the kiln atmosphere. 

Three complete sets of brick were made from each of the 37 batches 
enumerated above. Group ‘‘A”’ was fired in an oxidizing atmosphere 
throughout; Group “‘B”’ was fired in an oxidizing atmosphere to 1700°F 
and was finished in a reducing atmosphere; and Group “C”’ was fired 
in an oxidizing atmosphere to 1700°F, then in a reducing atmosphere to 
the firing temperature, and finished in an oxidizing atmosphere. 


Results 


(1) All of these brick except those made of Starr County Texas clay 
reacted in the same general way with the additions. The Starr County 
clay because of its low firing temperature was not heated to the point 
at which the additions would react with the clay and the color of the 
finished brick was unaffected by the addition. ; 

(2) The deciding factor in determining the background color of a 
clay brick is the atmospheric condition of the kiln at the end of the 
firing. A brick without colorants will have a buff color when the firing 
is finished oxidizing, but a gray color when the firing is finished reducing. 
By changing from oxidizing to reducing conditions at the finishing 
temperature, it is possible to change the brick color from buff to gray, 


Making 


Firing 
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or vice-versa, and by regulating conditions at the end of the firing any 
shade between buff and gray can be obtained. 

The chemistry of this color change is simple. After the organic 
matter has been oxidized, the color of the brick is determined by the 
state of oxidation of the iron contained in the clay. If fired in an 
oxidizing atmosphere and the iron is present as Fe,O, a buff color is 
obtained. But when the brick are fired in a reducing atmosphere, the 
iron is present in a partly reduced state, and the lower oxides of iron 
cause the gray or blue-gray color of the brick. 

(3) Brick fired in a continuously reducing atmosphere are black in 
color. This is due to the fact that the clay contains organic matter which 
is not oxidized but which is decomposed, leaving a residue of carbon 
throughout the brick. This carbonaceous material may be a cause of 
flashing and this point will be discussed with the other causes of 
flashing. 

(4) Brick containing up to 0.5% of 325-mesh manganese ore, when 
fired in an oxidizing atmosphere, are buff colored, a little more gray 
or grayish-brown in color than the same brick without colorant. In 
a reducing atmosphere at the end of the firing these brick are a deeper 
gray than the same brick without colorant. The effects produced by 
small quantities of this material are very marked and more than 0.5% 
produces a very undesirable brown color. Fortunately the amount of 
such fine material in commercial grinds of ore is not large enough to 
have this effect. 

(5) Additions of 325-mesh Imperial Gray give the brick a gray color, 
which is deeper under reducing conditions. Additions up to 1.5% 
produce desired colors. 

(6) The size of the particles of Imperial Gray makes no difference in 
the color produced except in the case of the air-floated material. This 
can be explained by the fact that mixtures of clay and Imperial Gray 
are infusible at the firing tentperature of the clay. Therefore, all brick 
containing 1% of Imperial Gray show approximately the same color, 
regardless of the size of the particles of the colorant. There is a slight 
difference in color,due to the fact that the larger size particles can not be 
so thoroughly distributed. The effect of the sized particles of manganese 
ore is very marked, and these effects make the screen analysis of the 
added manganese ore a very important factor. 

(7) The tinctorial power of any addition is proportional to its ex- 
posed surface, and this may be enlarged considerably by a chemical 
reaction with the body of the brick. 

(8) When specimens containing granulations of very definitely- 
sized manganese particles, are fired in the kiln in an oxidizing atmos- 
phere, the background of the brick is buff in color, and the spots small 
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and sharp in outline. Even in the case of 200- to 250-mesh material the 
spots are distinct and the background is not discolored. This indicates 
that for background coloring, very fine material, such as 325-mesh is 
necessary. 

Finished in a reducing atmosphere the background is gray, 
matching perfectly the color of a brick made of the same clay without 
any additions. The spots, however, are now large, round spots instead 
of the small, sharp spots produced by the same colorant under oxidizing 
conditions. In this case there is another difference in that the spots have 
a brownish appearance. This is caused by the fact that the finishing 
temperature is equal to or higher than the temperature at which clay 
and manganese fuse under reducing conditions. A study of these brick 
showed that 60- to 80-mesh particles, when held in a reducing atmos- 
phere near the finishing temperature give as large spots as 20- to 40- 
mesh material in an oxidizing atmosphere. The advantage of using 
60- to 80-mesh material instead of 20- to 40-mesh material is very 
easily seen. The average dimension of 60- to 80- mesh particles is 
0.0084 inch, while the average dimension of 20- to 40-mesh material 
is 0.0249 inch. Since the exposed surface varies with the cube of the 
average dimension, there is twenty-seven times as much surface ex- 
posed when the 60- to 80-mesh material is used, and a correspondingly 
greater amount of color is produced. Since the spots are the same size, 
one can use one twenty-seventh the amount of the finer material and 
still obtain the same effect. 

(9) As might be expected when commercial grinds of material are 
used, the number and size of the spots depend on the particle-size ratio 
of the colorant, while the background color is influenced by the per- 
centage of fines. By carefully choosing the commercial grind of man- 
ganese ore and controlling firing conditions, any desired shade of 
speckled brick can be made. 

Summary 

In summarizing the results of these tests, due consideration is given 
to the fact that there is a vast difference between laboratory control 
and plant operation, inasmuch as the laboratory apparatus is so 
equipped that the delicate manipulation of temperature and atmos- 
pheric conditions is possible. Whereas it was a comparatively simple 
matter in the laboratory to obtain strongly oxidizing, or strongly re- 
ducing conditions by filling the muffle either with air or with illu- 
minating gas, it would .be very difficult for the average plant operator 
to get such a uniformly oxidizing or reducing atmosphere in an entire 
kiln. 

A gray brick can be produced in several ways. After firing in an 
oxidizing atmosphere without colorant, a gray color can be obtained by 
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soaking in a reducing atmosphere. A small percentage of air-floated 
manganese will deepen this color under the same firing conditions. 

A black brick is produced when the atmosphere is reducing through- 
out the firing. This is not commercial. 

To get the greatest possible effect of the manganese in making a 
speckled brick, it is necessary to have the kiln reducing for a part of 
the firing. These bricks should be in a reducing atmosphere either 
just before the firing temperature is reached, or they can be soaked in 
a reducing atmosphere at the firing point. If a brick containing coarse 
manganese is not reduced the spots will be small and compact. When 
this same brick is soaked at the finishing temperature in a reducing 
atmosphere, the manganese fuses with the clay, causing a large round 
brown spot. Overfiring, or soaking too long, at this stage will cause 
the manganese spot to pit the surface of the brick. Soaking for too 
short a time causes the manganese to react, just glazing that spot. 

After the spot has been formed under reducing conditions, soaking 
the brick at the finishing temperature under oxidizing conditions will 
not change it although the background color will be altered. For this 
reason it is essential that the firing be reducing for part of the time when 
a speckled brick is desired. 

In the case of clays maturing at temperatures below 1800°, as is the 
case of the Starr County Texas clay, the addition of a colorant has 
no effect, because the temperature never reaches the point at which 
the colorant fuses with the clay, and hence the brick contains a small 
percentage of unaltered addition which has little effect on its color. 

In practice, flashing is caused by reducing conditions during some 
stage of the firing or by very high temperature effects in part of the 
kiln. The direct cause of flashing is too high a temperature, and it is 
possible to uniformly flash an entire kiln of bricks by raising the tem- 
perature high enough above the finishing point of the clay. Flashing 
may occur at various localities in the kiln, even though the average 
temperature is not above the finishing temperature of the clay. 

At relatively high temperatures when fresh coal is being fed into 
any fire box, the zone controlled by that particular fire box is strongly 
reducing. The gases in this zone carry hydrocarbons which are decom- 
posed on surface of the hot brick, depositing carbon. After all the vola- 
tile matter is removed from the coal and the atmosphere is again oxi- 
dizing, the carbon which was deposited on the surface becomes incan- 
descent, and causes a local temperature intensity which flashes the 
brick. If the atmosphere of the kiln is not strongly oxidizing from 
approximately 400 to 1700°F and the organic matter is not oxidized 
at this stage of the firing, it will be oxidized in place at a higher tem- 
perature and very likely the heat intensity will cause a flashed brick. 
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The firing of clay brick can be divided into three stages, the first of 
which is the removal of the carbonaceous matter from the clay. After 
the kiln has reached the temperature at which the carbonaceous matter 
starts to burn, it is essential to maintain an oxidizing atmosphere till 
all the organic matter is oxidized. During the second stage of the firing 
the kiln is held reducing for a sufficient period of time to cause the ef- 
fective area of each individual manganese particle to reach its maxi- 
mum. The third stage is the finishing stage and upon the atmospheric 
conditions of the kiln at this time depend the background color of 
the speckled brick and the color of the straight clay brick. Contrary 
to the information received from some brick manufacturers, the gray 
or bluish gray brick is the result of a reducing atmosphere during the 
third stage of this cycle, and a buff brick is the result of an oxidizing 
atmosphere during this stage. 


Conclusion 
A careful study of these results indicates definitely that by careful 
selection of the particle-size ratio of the colorant and careful regulation 
of the atmospheric condition of the kiln at the finish of the firing, it is 
possible for the operator to procure any desired result. 
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THE EFFECT OF INCORRECT DIE ADJUSTMENT UPON 
DRIER AND KILN LOSSES! 


By Lesute R. ALT 
ASSTRACT 
Experiments made to determine the relation of incorrect die regulation to drier and 
kiln losses which might be attributed to the die, and to determine a method whereby the 
operator might check the die performance and so regulate the die as to reduce to a 
minimum the losses due solely to incorrect die adjustment are described and the results 
discussed. 


Introduction 


Probably the most common source of loss to the hollow-ware manu- 
facturer is that due to checks which occur in the ware during the drying 
and firing periods. Unsatisfactory color, scum, limited capacity, and 
lack of uniformity, are additional troubles, but too frequently drier 
and kiln losses raise the production cost or lower the average selling 
price sufficiently to make it impossible to manufacture the ware at a 
profit. 

Assuming that the clay, processing, and manufacturing equipment 
are suitable for the manufacture of hollow ware, these losses, regardless 
of the stage of manufacture in which the defects are discovered, must 
have their origin in one of the following sources: (1) formation at the 
die, (2) handling to drier cars, (3) drying, (4) firing, and (5) cooling. 
As a general rule, losses due to unfavorable drier control, firing condi- 
tions unsuited to the ware, or too rapid cooling, will develop in that 
stage of manufacture in which the defects can first be seen. Rough 
handling by the off-bearers is a common source of loss, but is one in 
which the evidence is always present. Losses due to this cause are easily 
corrected. 

In tracing losses due to incorrect die adjustment, we are confronted 
with a somewhat more intangible problem. Very unbalanced dies will 
show their condition on the moving column by tearing the corners, 
by splitting, or otherwise distorting the column. A die sufficiently 
unbalanced to cause excessive drier or kiln loss may, to an observer 
of the moving column, exhibit no sign of poor regulation. The 
product of such a die will generally reach the drier in perfect con- 
dition and will show no defect until the ware is dry. The size of the 
checks which will open in this product will depend upon (1) the 
shrinkage of the material, (2) the amount of stress which unequal 
shrinkage (due to incorrect die adjustment) sets up in the ware; and 
(3) the temperature, humidity, and circulation of the drying atmos- 
phere. Under most favorable drying conditions, the product may pass 
through the drying stage without cracking, the checks opening only 
under the increased strains due to kiln load and firing shrinkage. 


1 Presented at the Annual Meeting, AMERICAN CERAMIC SociEty, Atlantic City, 
N. J., February 1928. (Heavy Clay Products Division.) Received December 12, 1927. 
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Unless we know definitely the origin of the defect, we quite naturally 
attribute the loss to that stage in which we first observe the defect. 
Object of The experiment was made to determine the relation of 
Experiments incorrect die regulation to such losses as might be 

attributed to the die; and to determine a method 
whereby the operator might check the die performance, and so regulate 
the die that losses due solely to incorrect die adjustment may be re- 
duced to a minimum. 


General Procedure 


The test blocks were taken from the cutting table of a 
hollow-ware plant having a normal capacity of 10,000 
pieces of 5- by 8- by 12-inch building units or the equivalent in eight 
hours. Clay was hand shoveled to insure a uniform mixture, ground 
in dry pans, and delivered to a 14-foot pug mill. 

The block machine was a straight barreled machine having a 12-inch, 
4-winged propeller which turned 35 r.p.m. 

The dies on which the blocks were made are briefly described later 
in the description of the series. 
At the time each block was taken from the cutting 
table, the die performance was observed in ‘the 
following manner: (1) the block machine was stopped 
when running near normal capacity; (2) the clay column was cut off 
flush with the face of the die; (3) the machine was started until about 
four inches of the column had protruded from the end of the die, and 
the machine stopped; and (4) fast and slow areas were measured by 
the distance the area had moved from the face of the die. 
Each block was cut lengthwise with a fine 
wire into sections as shown by the dotted 
lines in Fig. 1. Cutting a 5- by 8- by 12-inch 
two-celled block in this manner gives 2 sections 8 by 12, 2 sections 
3'/, by 12, and the web. 

Each section was marked at 2-inch intervals with 


Equipment 


Observing Die 
Performance 


Samples for Shrinkage 
Measurement 


LE ’ an 8-inch shrinkage gage, numbered, and placed in 
ae we a drier in a vertical position to prevent warpage. 
| ~~ When dry, the shrinkage was measured and _ re- 
corded. 
i, LE Per cent shrinkage was calculated on the dry 
measurement. 
Fic. 1. Note: A gage is preferable to measuring the 


length of the section because of the possibility 
of error due to uneven cuts. A 10-inch or a 12-inch gage will give 
greater accuracy. 
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Series A 

The die used in this series was a 5- by 8- by 12-inch building block die 
which had developed a fast center due to badly worn cores. At the 
time of the test, the side walls measured "/\. inch, and the web °/s inch. 
Both cores and side walls had a taper of '/3: inch per inch. Attempts to 
retard the center by bringing the cores closer together resulted in 
unfilled webs. Opening the cores to avoid this trouble brought back 
the fast center. 

A ¥.- by 1 '/,-inch tool steel retarder, sharpened at the back was 
bolted to the die parallel to the bridges and at a 
distance from the face of the die equal to the distance 
of the bridges from the face of the die. (See Fig. 2.) 

Trial of die performance showed that the column 
had a strong tendency toward a slow web. The web, 
on a 5-inch protrusion from the face of the die, was 
'1/. inch closer to the die than the 5-inch faces. The 
web was completely filled, however, and the column 
perfect as far as could be ascertained. 

Two blocks were taken for shrinkage measurement, and the following 
results were obtained. 


Web retarder 


Fic. 2. 


DRYING SHRINKAGE: SERIES A 


No. 1 No. 2 
Linear (%) Linear (%) 
Av. outside walls 0.42 in. 5.5 0.41 in. 5.4 
Av. webs 0.50 in. 6.6 0.51 in. 6.8 


The shrinkage data shows distinctly the unbalanced condition of the 
die. It will be noted that in both samples, the webs show a linear 
shrinkage of nearly 0.10 inch more than the outside walls or almost 1%. 
In a unit 12 inches long, this difference in shrinkage would amount 
to 0.12 inch which is an appreciable amount to be taken care of in the 
readjustment of the drying process. These blocks, when dry, showed a 
distinct concavity at both ends and, in a drying atmosphere more 
severe than usual, cracked quite badly. 

Retarders, such as the one described, are in common use for retarding 
fast areas. They should be used, however, with caution as it is possible 
for them to do more harm than good. Their purpose is to decrease the 
effective pressure on the opening, consequently decreasing the compres- 
sion of the clay through the opening. This results in an increased shrink- 
age of the section which is retarded. 


Series B 


The die used in this series was the same as the one used in Series A 
with the exception of the cores. New cores were installed and the web 
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retarder removed. The walls of the die with the new cores measured 
/1,inch and the web °/i5inch. The taper of the cores was not changed. 
Trial of die performance showed a slight tendency toward a slow 
central area. Upon a 4-inch protrusion from the die, the 5-inch faces 
were 1/, inch farther from the face of the die than the web. 
Three samples were taken for shrinkage measurement after the die 
had been run long enough to polish the cores. 


DRYING SHRINKAGE: SERIES B 


No. 1 No. 2 No. 3 
Linear (%) Linear (%) Linear (%) 
Av. outside walls 0.38 in. 5.0 0.38 in. 5.0 0.36 in. 4.7 
Av. web 0.47 in. 6.2 0.41 in. 5.4 0.41 in. 5.4 


Sample 1 shows a difference in web and side-wall shrinkage which is 
out of proportion to the die performance, and a much greater difference 
then either of the other two samples. However, the average shrinkage 
of the webs in this series is about 0.06 inch greater than the shrinkage 
of the side walls or about 0.08%. The shrinkage of these samples is so 
varied as to make generalizations uncertain except that in all the 
samples, the greater web shrinkage indicates an unbalanced condition 
at the die which would make the ensuing stages of manufacture sub- 
ject to loss. 


Series C 


The block of this series were made on the die of Series B with the 
cores separated '/3. inch to relieve the retarding action of the central 
area. This adjustment made the web measure !°/32 inch, the 5-inch faces 
inch, and the 8-inch sides inch. 

Trial of die performance showed no tendency toward unequal ve- 
locities through the die. 


DRYING SHRINKAGE: SERIES C 


No. 1 No. 2 No. 3 
Linear (%) Linear (%) Linear (%) 
Av. outside walls 0.28 in. 3.6 0.28 in. 3.6 0.31 in 4.0 
Av. web 0.31 in. 4.0 0.31 in. 4.0 0.35 in. 4.5 


As the die with this adjustment performed very well and the block dried 
without cracking, it was deemed unnecessary to make further adjust- 
ments. It will be noted that there is a slight difference between the 
web and side-wall shrinkage, the webs shrinking !/2. of 1% more than the 
side walls. This condition is probably preferable to one in which the 
side wall shrinkage exceeds the web shrinkage. In most installations, 
the clay is pugged as stiff as the safety pin of the machine will permit 
to guard against warped block in handling. Consequently, all variations 
in pugging will be toward a softer column which would tend to speed up 
the central area, and cause a decreased drying shrinkage of that area. 


— 
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General Conclusions 


Obviously, it is incorrect to draw definite conclusions from a test of 
this kind, made on one type of equipment and with one clay, there 
being so many factors of die performance that vary with the manu- 
facturing equipment and the raw materials. This paper has for its 
purpose, however, the development of a method of detecting and 
correcting die troubles, rather than to give definite data concerning 
them. 

In investigating the origin of drier and kiln losses which may be 
caused by incorrect die performance, the construction of the die itself 
should first be considered. Bridge cracks, which are a common cause 
of loss, are quite easily detected because of their repeated occurrence 
in the same place in the ware, 7#.e., where the bridge or bridges cut the 
column prior to its formation at the die. The remedy for this trouble 
is to give the clay a better chance to reunite by setting the bridges back 
from the die, by using corrugated bridges, or both. 

Warping or weaving of the column as it leaves the die is due to the 
varying pressure of the revolving propeller wings and may result in 
loss by cross-checks, and by warped and crooked ware. This trouble has 
been found to act differently with different positions of the core bridges, 
and decrease as the number of wings on the propeller is increased. When 
horizontal bridges are used, the column will have a vertical weave. 
Often the weight of the column is sufficient to remove the irregularity. 
In some cases a light roller has been used to advantage to straighten the 
column. When vertical bridges are used, however, the weave is lateral 
and difficult to remove. The proper remedy in either case is to increase 
the distance between the die and the auger. 

The length and taper of the cores and die-walls, the type of scorers 
to be used, the extent of lubrication, and the size of the openings, are 
phases of die construction which may cause die losses but which vary 
' with each type of equipment and with each clay. 

The method, as outlined in this paper, of correcting die performance 
assumes that all drier and kiln losses which occur as a direct result of 
incorrect die adjustment, are due to the unequal shrinkage of the sec- 
tions of the ware; and that the unequal shrinkage is a direct result of 
the unequal compression as the clay is formed by the die. Stresses due 
to formation are not considered because (1) in case of excessive stresses 
of this nature, an immediate fracture will be discernible and the fault 
remedied at once; (2) minor stresses of this nature will relieve them- 
selves without fracture by adjustment before drying begins due to the 
mobility of the clay in the plastic state. 


Sroux Crry Brick anp TILE CoMPANY 
Sroux City, Iowa 


THE DESIGN OF HOLLOW TILE DIES! 
By A. F. Greaves-WaALKER* 


ABSTRACT 
The die problem is stated in terms of plant experience. Questions of piston vs. auger 
pressure, dimensional relations, speeds, uniformity of feed, die shape, position and dimen- 
sion of bridges, posts, and cores are discussed in relation to varying clay characteristics. 


Introduction 


Most manufacturers of hollow ware consider the die to be the most 
important single item of equipment. Upon it depends the important 
functions of forming the ware with the desired finish, structure, and 
size. 

Dies necessarily vary in design and construction, but there is no 
question that in many respects they can be standardized. 

Due to the extent of the undertaking and the almost unlimited 
number of variables, practically no research data are available. It is 
a problem which a Government bureau could best undertake, and one 
which would yield valuable results. 


Sewer Pipe Press and Dies 


The sewer pipe press is the simplest hollow ware machine. It is 
remarkable to note the similarity or lack of deviation from a standard 
design in sewer pipe dies even though the clays used differ widely in 
physical qualities. Three important points common to all sewer pipe 
dies should be noted by the manufacturer of other types of hollow ware: 
(1) they have a straight issue, t.e. are not tapered; (2) they are dry 
dies; (3) the material forced through them is pugged until its best work- 
ing qualities are produced. 

The top of the bell or core is tapered, but this is necessitated by the 
construction of the machine rather than of the die. It is true however 
that the taper or angle of the top of the bell is varied with different 
materials; in fact, it is the one variable most often encountered in sewer 
pipe die design. 

That the ease with which pipe are run through a die is not due to the 
simplicity of shape is demonstrated by the fact that the most difficult 
of all hollow ware, electrical conduits, are made on presses, and for a 
long period all hollow ware was made by this process. 


Hollow Tile Machine 
The hollow tile auger machine is a development of the brick ma- 
chine with a tapered nozzle or front. It appears to have been some years 


1 Presented at the Annual Meeting, AMERICAN Ceramic Society, Atlantic City, 
N. J., February 1928. (Heavy Clay Products Division.) Received December 17, 1927. 
? North Carolina State College, Raleigh, N. C. 
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after the auger machine was first used in the production of tile before 
machine designers, copying the sewer pipe press, brought out machines 
especially designed for hollow tile, with straight barrels. These de- 
signers probably did not realize at the time how closely they were 
approaching what will prove to be the ideal barrel design for all stiff- 
mud products. 

Besides the design of the barrel there are a number of other machine 

factors which have an important bearing on the design and construc- 
tion of dies. Among these are (1) speed of auger, (2) design of auger, 
(3) uniformity of feed, and (4) distance from auger to die. In addition 
to the above, screening or fineness of grain and pugging are important 
factors. 
The great number of hollow tile sizes and shapes, having 
cross-sectional areas ranging from 20 to over 300 square 
inches, make the determination of the best auger speeds somewhat 
difficult. When a machine is driven too fast for a large die it invariably 
develops fast and slow spots which are hard to control. This is due 
to lack of sufficient compression in front of the auger to give uniform 
pressure over the whole die. It is therefore necessary, when only one 
machine is available, to operate at such a speed as will conform to the 
requirements of the largest dies. This often means a considerable 
sacrifice in tonnage on the smaller sizes. 

For large tile the auger speed recommended is from 18 to 20 r.p.m.; 
for the small sizes it may be as high as 30 r.p.m. with 20 to 25 as the 
average practice. In terms of column speed these auger speeds would 
give approximately 10 feet per minute for the large sizes and 20 feet 
per minute for the smaller. With some clays, small simple tile such as 
5- by 8- by 12-inches can be run at column speeds as high as 30 feet 
per minute. 


Auger Speed 


Double and triple winged augers are used in hollow 
tile machines, the double wing predominating. Theo- 
retically the triple wing should give the most uniform pressure at the 
die but the amount of metal in the tip displaces considerable clay and 
the increased metal surface adds very considerably to the power re- 
quired. 

The diameter of the auger should remain constant, with the pitch 
sometimes remaining constant but generally increasing. 

In a hollow tile machine the auger must fit the barrel or liners as 
nearly as possible and still have clearance if unbalanced dies are to be 
avoided. Space between auger and liners releases the pressure at the 
corners of the die, points which are always slow and inclined to drag, 
by allowing the clay to slip or work back toward the feed end. The wear 
at the circumference of an auger constantly throws a die out of balance 
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and makes it necessary to slow up the center. When the distance 
between auger and liner exceeds ‘/, inch the auger should be renewed. 
Uniformity of Feed Uniformity of feed is an important factor in 
keeping dies balanced. This is usually accom- 
plished by means of a forced feed at the hopper. Lack of such an 
attachment often results in varying pressure in front of the auger which 
in turn makes a die run erratically. 
A reservoir of clay is necessary between auger and 
die in order to get uniform flow from a die and also 
to prevent the auger from transmitting a weaving 
motion to the column as it issues from the mouth. The length of the 
reservoir is regulated by inserting rings between die and barrel or by 
using a telescopic front. The larger the tile the larger must be the 
reservoir but since the power required to operate the machine increases 
as the distance between auger and die, it is important to keep it at a 
minimum. Only by experimenting with each die can the correct dis- 
tance be determined. 
Shales and fire clays require fine grinding and 
considerable tempering or pugging to bring out 
their best working qualities. In no other industry 
is grinding as important on account of its effect on the dies. Coarse 
material will not slip over unlubricated steel surfaces as will fine 
material; even a small percentage of coarse grains will increase the 
friction sufficiently to perceptibly reduce the column speed. In ob- 
served cases a small hole developing in a screen has reduced column 
speed as much as 25%. This naturally has a decided effect on the 
balance of a die as the sections presenting the largest surface in relation 
to the mass are slowed up most. 

The importance of tempering is demonstrated by sewer pipe dies or 
hollow tile dies on a sewer pipe press. No other piece of equipment 
compares with the wet pan as a tempering machine. The pug mill 
can only be made to approach it by using a long tub, double shafts, 
special devices, or a number of mills in series. 

Hollow ware dies may be divided into two types, 
viz: short or flat, and long mouth dies. The flat dies 
are always dry while the long mouth may be either dry or lubricated. 
: There is a considerable difference in opinion as to 

Length of Die : 
whether the long or short type gives best results and 
as raw materials and preparation differ so widely no definite conclusions 
can be reached. It can safely be said however, that the majority of 
clays, when well prepared will work more efficiently on a short die. 
The length of die required under any given set of conditions depends 
largely on column speed. As an illustration of the effect of column 


Distance of Die 
from Auger 


Fineness of Grain 
and Tempering 


Types of Dies 
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speed the die can be compared with a hose nozzle. If a short nozzle is 
used, an unbroken column of water will issue from it at low pressures. 
If the pressure is increased beyond a certain point, the column will 
break at or near the nozzle mouth. In order to keep the column un- 
broken the length of the nozzle must be increased as the pressure in- 
creases, which explains the exceedingly long nozzles used on high pres- 
sure fire hose. 

Hollow ware column speeds vary greatly according to the size of tile 
but in no case are they high except possibly on some very small sizes. 
As many clays will run at the highest column speeds obtained on dies 
that do not exceed 2'/, inches in thickness, it seems reasonable to pre- 
sume that dies 6 and 8 inches long are unnecessary in any case and es- 
pecially on large sizes. 

As the correct length can be determined only experimentally and as 
dies of the flat type, only 2'/,inches thick, are successfully operated it 
would seem advisable to start with that figure. Extensions or mouths 
of any thickness can be added to the die front until the minimum for 
good operation is reached. The general rule is that the highly plastic 
clays will give best results on short dies. 

The short dies are not only simpler and cheaper to construct because 

the bridges, posts, and core stems can be made lighter, but, on account 
of offering less friction, they can be operated with less power. Long 
dies, too, are often difficult to keep in balance because cores become 
sprung due to their length. 
The question of correct taper is related to the length. If a 
long die is used it can have considerable taper; but in a short 
one, taper has to be eliminated or the column has a tendency to “‘spray”’ 
or expand on issuing. In Stull’s* work on brick dies, he determined the 
proper taper to be from '/s to '/, inch per foot. Under any circumstances 
this should not be exceeded in a hollow ware die. 

’ Clay when wet has a certain elasticity and any compression beyond a 
certain point will cause a column to swell or expand upon issuing. This 
swelling develops a poor structure and results in a weakening of the 
comparatively thin webs and walls. Too much taper is also wasteful of 
power and reduces column speed. 

A short die may be originally built with a straight issue, 7.e. no 
taper. After a few hundred tons of ware have been run through it, 
taper is produced. Up to a certain point such a die will give slightly 
increasing column speed and then slow down. It is when this slowing 
action takes place that the maximum taper for most efficient operation 
has been passed. 


Taper 


* R. T. Stull, ‘Flow of Plastic Clay through Dies,” Trans. Amer. Ceram. Soc., 11, 450 
(1909). 
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Occasionally plants use steam or oil lubricated dies. 
The plants however, using dry dies are in such majority 
that it would appear the lubrication of a hollow ware die is unnecessary. 
The lubricated die is a complicated and expensive piece of equipment 
that should be avoided if possible. In the majority of cases where it is 
used the need is not so much for lubrication as for an improvement in 
die design. 


Lubrication 


Every hollow ware manufacturer has at some time 
experienced ‘“‘bridge cracks,’’ cracks appearing after 
the product is dried or fired. These are caused by 
placing the bridges too close to the mouth of the die. When clay is 
parted by the bridges it must be given a certain distance in which to 
knit or bond. Clays vary so much in their ability to bond that the cor- 
rect distance must be determined for each. Some will make a good bond 
in 1 inch, others require 4 to 6 inches. Usually highly colloidal clays 
require the greatest distance from bridge to mouth of die. 

With clays which do not readily bond it is often necessary to serrate 
or ‘‘saw tooth”’ the sides of the bridges so as to roughen the parted 
surfaces. Wrapping the bridges with fine steel chain accomplishes the 
same result but chain is subjected to rapid wear and requires constant 
replacement. 

As the metal in the bridges, posts, and core stems interferes with the 

flow of clay and therefore reduces column speed, it should always be 
made as light as possible. Stream lining the bridges and cores aids 
materially in increasing column speed. The use of steel castings or a 
good grade of steel bars will permit all of these parts to be made 
lighter than if cast iron were used. 
Obviously the relative thickness of the different 
walls and webs has much to do with the uniform flow 
of clay through a die. It is obvious also, that as the clay is expressed 
at a higher rate of speed in the center of the barrel, the flow at the 
center of the die will also be at a higher rate than at the outside. This 
is counteracted in part by the friction on bridges and cores. 

Fast flow in the center of a die is usually corrected by metal baffles 
or plates fastened in such position as to divert the clay from the affected 
area. It is much simpler to reduce the thickness of the walls or webs in 
the fast area or increase their thickness in the slow area. This can be 
easily done by putting a thin metal shim on the cores or taking a thin 
cut on them. The amount of shimming or cutting necessary is usually 
so small as to be unnoticeable. In cases where it is necessary to maintain 
certain minimum weights, thereby preventing a reduction in thickness 
of walls or webs, the weight can be maintained by shimming in the 
fast areas and cutting in the slow or by merely increasing the thickness 
in the slow areas. 


Bridges, Posts, 
and Cores 


Balancing Dies 


THE DESIGN OF HOLLOW TILE DIES 259 


Scorers can be used to advantage in balancing a die. When used as 
liners in the die mouth the placing of the grooves closer together in 
the fast areas or vice versa in the slow areas will often have the desired 
effect. 

When the scorers are attached to the face of the die they may be 
made in short sections and slotted so as to make them adjustable. 
Increasing or decreasing the number of grooves in any given area or 
adjusting the sections so as to make a deeper or shallower groove, as 
the case may require, will invariably solve the problem in the walls. 

The arrangement of the bridges and posts is very important. They 

can often be so located as to act as baffles in fast areas. 
, Reduction of die wear is important in hollow ware dies. 
Die Wear A 
Some effort has been made to reduce die wear by using 
renewable scorers as liners, but very little effort has been made to 
reduce wear on the cores. 

The entire die can be so constructed as to use tool steel liners, 
tempered to glass hardness, on all surfaces exposed to wear. These 
liners may be quite thin,'/,inch, and fastened with machine screws 
having the heads countersunk. Not only will such liners reduce die 
wear and the necessity for constant adjustment but by replacing them 
the die is practically rebuilt. As it is difficult to temper thin liners of 
considerable length the longer dimensions may be lined with short 
sections. One of the very decided advantages of liners is that a die can 
be very quickly balanced by either shimming or using a slightly thicker 
liner. 

Hollow ware dies present an interesting subject for study and in- 
vestigation. As no attempt has been made at standardization, each 
manufacturer should analyze his own problems and by intelligent 
experimenting based on available data, develop the type and design 
best suited to his own raw material and conditions. 
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SOME EXPERIMENTS ON TERRA COTTA SLIPS’ 
By E. C. Hm 


ABSTRACT 
A series of experiments on slips for terra cotta, in which variations in composition 
in relation to their effect on vitrification, crazing, cracking, and color are studied. 


Introduction 
All of the tight-firing New Jersey clays that the writer has tested 
in a terra cotta body have shown a tendency to produce crazing in 
the slip or glaze. Since it seems desirable to use as much tight-firing 
clay as possible, without producing excessive shrinkage or warping 
in the body, some experiments were made to determine primarily the 
effect of the composition of slips on their tendency to craze. 


First Experiment 


The body used contained 60% clay and 40% grog.through 16-mesh. 
Seventy per cent of the clay content was New Jersey tight-firing clays. 
The trials were .n the form of pyramids with a base 12 inches square 

and 2 inches high. The total 
100 

CLay height of the pyramid was 
5 inches. Four trials were 
made for each slip tested. 
75 75 These were fired to cone 6, 
two of each in a 40-ton terra 
i cotta kiln, and two in a 
Vall \ = 20-ton kiln. The slips were 
| Nim weighed separately in 50- 
N Mat ounce batches and blunged 

75 by grinding for one hour with 
water in laboratory jar mills. 
They were sprayed on the 


100 100 trials to give a heavy coat. 
FELDSPAR 
STone The material used was (1) 
Fic. 1.—Vertical Lines: crazed United Clay Mines “Exeter’”’ 
English china clay, (2) 
Mandle-Porter C1 Kentucky 


ball clay, (3) Moore & Munger wet ground Cornwall stone, and 
(4) Genesee Feldspar Co., Canadian feldspar. : 

The compositions of the first series of slips tested are shown 
in Fig. 1. They have been exposed to the weather six months. 
The clay content was made up of equal parts of Kentucky ball clay 
and English china clay. 


Results 


1 Presented at the Annual Meeting, AMERICAN CERamic Society, Atlantic City, 
N. J., February 1928. (Terra Cotta Division.) 
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All of the slips with 25% clay were vitreous, and had considerable 
sheen, the sheen decreasing with increase of Cornwall stone. The high 
feldspar slips were pinkish in tone, the color changing to white with 
increase of Cornwall stone. The high Cornwall stone slips had a good 
white color. 

The slips with 37!/,% clay are all mature except the clay-Cornwall 
stone slip, two of the four trials being immature. The maturity was 
determined by applying ink to the trial allowing it to dry, and wash- 
ing off with water. Trials showing an ink stain after washing were con- 


sidered immature. ConsTANT 25 FELDSPAR £5 CORNWALL STONE 

Slips with 62'/2% clay 

were all immature. The slip 

feldspar had two of four trails il 
immature, while all trials of - SS 
Hy. Ba 25 Hy. 50 CHINA CLAY 

the other slips were imma- 
ture, those with 75% clay Fic. 2.—Vertical lines: crazed 

eing qui orous. Horizontal lines: porous 

g quite p 
All of the feldspar-clay Diagonal lines: cracked 


slips had a tendency to crack. The cracks were larger with high feld- 
spar slips, but the number of cracks was about the same in all the 
trials. Increasing Cornwall stone overcame the tendency to crack. 

All of the slips with 50% or less clay crazed, except the one with 
50% clay and 50% Cornwall stone. The crazing decreases decidedly 
with increase of clay, but also decreases with increase of Cornwall stone. 

There was a number of slips in this series that had satisfactory color 
and texture, but they either had a tendency to craze or become imma- 
ture. 

The Kentucky ball and the English china clays were varied in a series 
of slips shown in Fig. 2. The trials were made from the same body and 


‘fired in the same kilns as the slips shown in Fig. 1. 


The ball clay slip was buffish in tone, the slips becoming whiter with 
increase of china clay. The ball clay slip was cracked. Cracking de- 
creases with increase of china clay. Slips with half ball clay or more 
are mature. The slip with 37!/2% china clay has two of four trials 
immature, and the slip with all china clay has all trials immature. Trials 
with 25% or more ball clay are crazed. Increasing china clay decreases 
crazing. 


Second Experiment 


As no satisfactory slips were developed on this body with the com- 
positions shown in Figs. 1 and 2, another body was prepared which 
contained 60% New Jersey tight-firing clay of the total clay content. 
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Trials were made as before, with the composition of the slips as shown 
in Fig. 3. The slips with 50% clay were tested again on this body, and 
two series containing clay above and below this amount, intermediate 
with those shown in Fig. 1. 

All slips with 43.75% clay were mature. With 50% clay, the 
two slips highest in feldspar are mature, but numbers 16 
and 17 had two of four trials immature and the high Cornwall stone 
slip had all trials immature. Numbers 16 and 17 were mature when 
tested in Series 1. With 56.25% clay, only the high feldspar slip is 
mature. Number 36 had two of four trials immature and the remainder 
of the series had all trials immature. 


Results 


5625 CLAY WE 
43.75 FELDSPAR 43. 75 C. STONE 
a 
= 50 C. STone 
43.75 CLAY -3f- a2 33 43.75 CLAY 
56.25 FELDSPAR SERS C. STONE 


Fic. 3.—Vertical lines: crazed; horizontal lines: porous; diagonal lines: cracked. 


As in Fig. 1, the clay-feldspar slips showed a tendency to crack. 
Crazing occurred with the clay-feldspar slips containing 50% or less 
clay. Numbers 15 to 17 were free from crazing on this body, but were 
crazed on the body shown by Fig. 1. The satisfactory slips are shown 
on the untouched area of the diagram. The slip containing 43.75% 
clay, and equal amounts of feldspar and Cornwall stone, is probably 
the safest of any slip developed in these experiments, since it is about 
equally removed from crazing and cracking on the one hand and from 
immaturity on the other. 


Summary 


Vitrification: Decreasing clay is the most effective method of 
increasing vitrification. Vitrification may be increased by increasing 
feldspar and reducing Cornwall stone and by increasing ball clay and 
decreasing china clay. 

Crazing: Increasing clay is the most effective method of overcoming 
crazing. Crazing may be reduced by substituting Cornwall stone for 
feldspar and china clay for ball clay. 

Cracking: Increasing Cornwall stone is the most effective method of 
overcoming cracking. Substituting china clay for ball clay reduces 
cracking. 

Color: The whiteness of the slips can be increased by increasing clay, 
substituting Cornwall stone for feldspar and china clay for ball clay. 
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The writer wishes to acknowledge the investiga- 
tions made along similar lines by Stull? and by 
Davis and Lathrop.’ The materials used, however, and the specific 
compositions tested in those investigations, differed enough from these 
experiments to justify presenting these data. 
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THE RELATIVE IMPORTANCE OF ERRORS OF SAMPLING 
AND MEASUREMENT IN CERAMIC RESEARCH! 


By A. E. R. WEsTMAN 


ABSTRACT 

The common use of average values based on measurements of a small sample of 
specimens in ceramic research is pointed out. The principal errors to which such averages 
are subject are described and the need for a method for proportioning sampling errors 
and errors of measurement shown. An equation giving the relation between sampling 
errors and errors of measurement is derived by expression of factors involved in statistical 
terms and combination of well-known statistical equations. This equation is used for 
constructing a chart by means of which questions involving sampling errors and errors of 
measurement can be readily solved. This chart also enables one to visualize the réles 
played by sampling errors and errors of measurement in determining the accuracy of an 
average. The general applicability of the method is pointed out and its theoretical limi- 
tations are discussed. 


I. Introduction 

In ceramic research we frequently speak of 
large groups of materials or products as though 
they were individual specimens. Thus we com- 
monly use such phrases as ‘‘the porosity of a 
brand of bricks” or “the strength of a porcelain body,” and are apt to 
forget that we are talking about large groups within which appreciable 
variation in properties is to be expected. By the porosity of a brand 
of bricks we usually mean the average porosity which would be ob- 
tained by measurement of a very large number of bricks of the brand 
in question. When we wish to determine the porosity of a brand of 
bricks in the laboratory, however, we actually determine the average 
value for a sample consisting of only a relatively small number of 
specimens. 

If we leave out of consideration constant errors and systematic 
errors,? such an average value is subject to two important groups of 
errors, v7z.,,errors of measurement and errors of sampling. The accuracy 
with which this average value characterizes the whole brand of bricks 
will depend on the extent to which the effects of these errors are reduced. 
The errors of measurement are the errors involved in determining 
the porosity of any one specimen and depend on the accuracy of the 
method, the precision of the apparatus, and the skill of the observer; 
the errors of sampling are due to the variation in porosity from speci- 


(1) Use of Average 
Values in 
Ceramic Research 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Atlantic City, 
N. J., February 1928. (Refractories Division.) 

2 Constant errors tend to make all values too low or too high by a definite amount; 
systematic errors vary continually in accordance with certain uncontrolled factors such as 
room temperature, barometric pressure, etc.; constant errors are often minimized in 
engineering tests by definition, calibration, and standardization, systematic errors by 
the use of corrections or comparative methods. 
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men to specimen of the brand in question and to the use of an average 
value obtained from measurement of a few specimens to characterize 
a whole brand. 

It is not infrequently the case that an attempt is made to increase 
the accuracy of an average value by decreasing the errors of measure- 
ment and leaving the sampling errors unchanged. In many cases it 
is impossible to secure the desired accuracy by this procedure; in 
other cases accuracy could be secured more economically by a reduction 
in sampling errors. Considerable effort could be saved if the réles played 
by these errors were better understood. 

In planning a ceramic investigation, it is frequently necessary to 

form some estimate of the number of specimens of the various products 
or materials which will be needed in determining their properties with 
the required accuracy. Such an estimate can be made in a systematic 
manner from available data or from preliminary experiments when the 
effects of the different errors are known. 
It is the purpose of this paper to show how statistical 
methods can be used to determine the relationship 
which exists between errors of measurement, errors of 
sampling, and the error of an average; to present a chart by means 
of which an understanding of the relative importance of errors of 
measurement and sampling can be easily obtained, and to show how 
this chart can be used in solving sampling problems. 


(2) Purpose 
of this Paper 


II. Derivation of Relationship 


In order to simplify the discussion, let us con- 
sider the problem of determining the porosity 
of a brand of bricks. As far as the investigator is concerned, the fol- 
lowing factors have to be taken into consideration: (a) the desired 
accuracy of the average value, (b) the variability of the porosities of 
the bricks of the brand in question, (c) the errors of measurement, 
(d) the errors of sampling, and (e) the actual accuracy of the average 
value. Factor (a) is generally fixed by the nature and object of the 
investigation; factor (b) is a property of the brand in question and is 
therefore fixed; factor (c) can be varied by the experimenter; factor 
(d) depends on the number of specimens used, assuming random 
sampling from a normal population,’ and can also be varied; and 
factor (e) will depend on factors (6), (c), and (d). 

If we assume that the porosities of the brand 
of bricks are distributed normally and that the 
errors of measurement are random in nature, it 


(3) Factors Involved 


(4) Definition of 
Terms and Symbols 


3 See previous paper, Jour. Amer. Ceram. Soc., 10 [3], 139 (1927). 
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is possible to express factors (a), (b), (c), and (e) as standard deviations‘ 
and in this way permit the direct application of statistical equations. 
In the following development, standard deviations will be represented 
by the symbol a, the different standard deviations being distinguished 
by means of subscripts. In order to simplify the formulas, it will be 
assumed that they are calculated from a large number of values using 
the ordinary formula‘ or from a small number of values using the 
Small Sample formulas of Pearson.’ For normal distributions they 
will then give the range within which we can expect 68.3% of a large 
number of similarly obtained values to fall. The standard deviations 
multiplied by 0.6745 give the corresponding probable errors or 50% 
ranges. 

We will let or be the true standard deviation of the porosities of 
the bricks of the brand in question, go be the observed standard 
deviation of these porosities when they are determined by a method 
of measurement for which eg, is the standard deviation of the values 
obtained by repeated measurement of any one brick, and a, be the 
standard deviation of the average value obtained from measurement 
of a sample of m specimens. Thus or represents factor (0), og factor 
(c), m represents factor (d), and o, factor (e). 

(5) Derivation of Equation. The value of go is not, in general, equal 
to or but is given by the equation® 

(1) oo? 
The value for o, is given by the equation 
(2) o4?=G0?/n 
By combining these equations and solving for m we obtain 
(3) n = +02?) /o4? 
Since or, the true standard deviation of the porosities of the brand of 
bricks in question, is fixed, we can take advantage of a general 
property of standard deviations’ and express og and oy in terms of 
or, reducing equation (3) to 
(4) n=(1+08")/o4? 


where og and a, are expressed in terms of or. 
Equation (4) provides us with a relation between the number of 


4 Consult texts on statistics for a definition of standard deviation. . 

5 The formulas involved and charts for ready calculation are given by Shewhart, 
Bell System Tech. Jour., 5 [2], 308-19 (1926). 

6 See “Introduction to the Theory of Statistics,’’ G. Udney Yule, and “‘The Correc- 
tion of Data for Errors of Measurement,’”’ W. A. Shewhart, Bell System Tech. Jour., 
5 [1], 11-26 (1926). 

7 If the unit which is used in the values under consideration is doubled, the standard 
deviation is doubled. 
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specimens m, the standard deviation or error of measurement oz, and 
the standard deviation or error of the average o4. In other words we 
have a relation between sampling errors, errors of measurement, and 
the error of an average. 


III. Graphical Representation 


The chart shown in Fig. 1 was constructed 
by means of equation (4) given in the 
previous section, and shows the relationship between the number of 
specimens , the standard deviation of the average a4, and the standard 
deviation of measurement og for values of m from 1 to 140, of ou 
from 0.1 or to 1.0 a7, and of gg from 0 to 2.0 a7. It thus covers the field 
for which the errors of measurement are not more than twice the 
variability of the product under consideration, the desired accuracy 
of the average is greater than the uniformity of the product, and 
samples consisting of less than 140 specimens are used. A large pro- 


(6) Description of Chart 


portion of the mea- 
surements of the 
properties of ceramic 
products comeswith- 
in this field. 5 
In the figure, val- 940 
ues of oz, expressed a 
in terms of or, are 
given by thehorizon- 2.40 
tal scale; values of 2 
n, the number of 
specimens, are shown 


O 0.40; 0.8 0; 120; 16 0; 2.00; 


on the vertical scale; Standard Deviation of Measurement O; 
and curves showing a's 
IG. 


the relation between 
these two quantities for different values of o4, expressed in terms of 


or, are drawn. 
(7) Use of Chart The way in which the chart is read can best be 
shown by an example. Let us suppose (a) that we 
wish to obtain an average value for the porosity of a brand of bricks 
which will have a standard deviation, a4, equal to +1.0; (6) that our 
method of measurement gives a standard deviation, oz, equal to +2.5 
for repeated measurements of one specimen; (c) that the true stand- 
ard deviation of the porosities of the bricks, or, is +5.0; and (d) that 
we wish to know the number of specimens which should be used. Ex- 
pressing o4 and og in terms of a7 we obtain the values 0.2 and 0.5 respec- 
tively. The junction of the curve for o4=0.2 and the ordinate for 
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oz=0.5 on the chart gives the value »=31, which shows that at 
least 31 specimens would be needed under the described conditions. 
(8) Qualitative Some _ interesting qualitative conclusions can be 
Potatoes drawn from an examination of the general shape 
and position of the curves shown in Fig. 1. The 
spacing of the curves along the perpendicular axis, for instance, shows 
that for o4=o7r, is greater than 1 even when errors of measurement 
are entirely eliminated, and increases rapidly as o,4 decreases. In 
other words, when the accuracy desired is greater than the uniformity 
of the product, sampling errors are very important and cannot be 
overcome by increasing the accuracy of measurement. 

For o4 =o7r, one specimen may be sufficient if og is sufficiently small, 
but, since a relatively large increase in og can be readily offset by an 
increase in m, it will usually be more economical to use several speci- 
mens. The latter is particularly true if og is smaller than gr. In other 
words, when the accuracy desired is not greater than the uniformity 
of the product, small samples can be used if the accuracy of measure- 
ment is high but it will generally be more economical to use quicker, 
less accurate methods of measurement and larger samples. If the 
accuracy of measurement is much smaller than the desired accuracy 
of the average, the reverse is true. 
(9) Methods of In planning an investigation it is frequently necessary 
Estimating oz to form some estimate of the number of specimens 
iah-eo which will be necessary to enable average values for 
various properties to be determined with a given 
accuracy. In order to use the chart in making this estimate, it is first 
necessary to form some estimate of the values of og and or for the 
different properties and groups of products considered. These estimates 
can be made from data relating to tests of similar materials or by 
means of preliminary tests. 

The standard deviation of measurement, oz, for a particular method 
and apparatus can be determined from data giving the results of re- 
peated measurements of one specimen or from the values obtained 
from a series of duplicate or triplicate measurements. Where the pro- 
perties measured are such that repeated measurements are not possible, 
e.g., in transverse strength tests, an estimate of oz can be made by 
an analysis of the steps involved in a measurement and the application 
of the theory of propagation of errors, or by the measurement of a 
number of specimens ofa material which is known to be very uniform 
in its properties. Where each specimen is itself a group of individuals, 
the calculation of og is particularly easy. This would be the case, for 
instance, if we were determining the average porosity of a large number 
of brands of brick. 
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The true standard deviation or for the properties of the individuals 
forming the group or brand under consideration can be estimated from 
previous data obtained with the same or similar materials when the 
standard deviation of the methods of measurement used is known 
to be small. It can frequently be estimated from a series of preliminary 
experiments using a method whose accuracy is known or is very 
high, equation (1), section 5, being used for correcting for errors 
of measurement. It would be a great help in ceramic research if values 
of or for a number of the common properties of important ceramic mate- 
rials and products were determined and tabulated. 

In most of the above methods of estimation, very good use can be 
made of the Small Sample Theory of “Student”? and Pearson,’ and 
occasionally the chart given in Fig. 1 can be used in determining 
or from previous data for which o4, m, and og are given. Accurate 
estimates of og and or are seldom needed. 


IV. Applicability of Method 


Although, in order to simplify the discussion, we 
have used the particular case of the determination 
of the porosity of a brand of bricks as an example, the chart shown in 
Fig. 1 can be used in solving a great variety of problems into which 
errors of measurement and sampling enter. In every case in which 
we are dealing with a large group or population of objects (or values), 
the determination of the properties (or magnitudes) of which are subject 
to error, the same method can be applied. The chart can be used, for 
instance, (a) to determine the number of observers which should be 
used in certain tests in order to eliminate personal equation; (0) to 
determine the errors involved in finding the average screen analysis of 
a mineral deposit; (c) to determine whether it is better, in a particular 
instance, to increase the accuracy of measurement or to make duplicate 
or triplicate determinations; and (d) in a large number of situations 
which, at first appear to have nothing in common. 
(11) Limitations In the foregoing discussion it was assumed that the 
population or group under discussion was normal,’ 
that random sampling had been secured, and that the errors of measure- 
ment were distributed normally and not correlated with the values 
obtained. In actual practice these assumptions do not limit the useful- 
ness of the method very much because they are approximately true 
for most engineering tests,* very precise values for the quantities in- 
volved are seldom required and considerable violation of the assump- 
tions can occur without greatly influencing the accuracy of the values 
obtained by means of the chart. 


(10) Generality 


8 Distributions may be approximately normal in the usual sense of the term “ap- 
proximate” and yet give very low values for the ‘‘goodness of fit’’ criterion. 
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V. Summary 
The common use of average values based on meas- 
urements of a small sample of specimens in ceramic 
research has been pointed out. The principal errors 
to which such averages are subject have been described and the need 
for a method for proportioning sampling errors and errors of measure- 
ment shown. 


(13) Equation 


(12) Averages 
and Their Errors 


By expressing the factors involved in a _ typical 
situation in statistical terms and combining well- 
known statistical equations, an equation giving the relation between 
sampling errors and errors of measurement has been obtained. 

14) Chart The foregoing equation has been used for constructing a 
G4) Cam chart by means of which questions involving sampling 
errors and errors of measurement can be readily solved. This chart also 
enables one to visualize the réles played by sampling errors and errors 
of measurement in determining the accuracy of an average. 

(15) Applicability The general applicability of the method has 
been pointed out and its theoretical limitations 
have been discussed. 
DEPARTMENT OF CERAMIC ENGINEERING 
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Abrasives 


Some physical properties of artificial aluminous abrasives. Ross C. Purpy AND 
A. Ernest MacGee. Jour. Amer. Ceram. Soc., 11 [3], 192-203 (1928).—Specimens 
representing six different bond compositions in soft, medium, and hard grades of artificial 
aluminous grinding wheels were tested for various physical properties such as hardness, 
elasticity, expansion, mechanical endurance, impact strength, etc. It was found that 
the expansion of present commercial grinding wheels and abrasive bonds is much less 
than that of artificial corundum. The strength of the wheels increases greatly with 
increasing percentages of bond. The methods of making the various physical deter- 
minations are given along with their interpretation. 

Character and properties of ceramic bonds for grinding agents and hardness test 
for grinding wheels. R. RIEKE AND A. GuILLEAUME. Ber. deut. keram. Ges., 8 [5], 
258-76 (1927).—The following three systems of ceramic bonds for grinding wheels were 
investigated principally with regard to the hardness of the bond obtained: (1) clay 
substance-feldspar-quartz, (2) clay substance-feldspar+4% CaCOs;+2% MgCOs;- 
quartz, (3) clay substance -feldspar+8% CaCO;+4% MgCOs;-quartz. The two 
methods used in expressing the hardness of the wheels are: (1) the Norton scale, and 
(2) the depth of the cavity produced by a sand blast. The sand-blast test was carried 
out on a Mackensen apparatus which forces a definite amount of sand of definite grain 
size under a definite air pressure through a standard nozzle onto the test piece. The 
depth of the cavity produced is measured by means of a dial mounted on the instrument. 


TABLE I. ComposITION OF Bonps TESTED 


Mag- Feld- Zettlitz Mag- Feld- Zettlitz 

Bond No. Marble nesite Quartz spar kaolin Bond No. Marble nesite Quartz spar kaolin 
1 100 39 — 2 29 65 
4 65 35 41 4 2 10 29 55 
7 50 50 43 4+ 2 20 39 35 
10 35 65 44 4 2 20 29 45 
12 10 55 35 46 4 2 20 14 60 
14 10 35 55 47 + 2 30 39 25 
18 20 35 45 49 & 4 38 50 
20 20 20 60 51 8 4 23 65 
21 30 45 25 53 8 + 10 23 $5 
23 30 25 45 55 8 4 20 33 35 
37 4 2 44 50 56 8 - 20 23 45 
58 8 4 20 & 60 
59 8 4 30 33 25 


The instrument and method are described in detail. The bodies were fired to cones 8, 10, 
12,and 14. Theamount of bond used was 20, 25,and 30%. For the preparation of the 
bond the most plastic clay should be taken since the plasticity of the kaolins does not 
suffice especially in the casting process to produce a solid cohesion of the body in the 
dried condition. Further a feldspar or a feldspar-rich rock should be used. Additional 
flux of various kinds may be introduced into the bond. The flux can be used in the pure 
form or introduced as a clay with considerable fluxing material present (slip clay). 
At the same time the addition of this type of clay introduces a certain amount of quartz. 
The amount of these materials (flux and quartz) to be used in the bond is determined 
by the firing temperature of the body. The amount of clay substance present in the bond 
varies between 40-60%. The amount of feldspar is not as high; it is shown by 
this investigation that a very high feldspar bond has unfavorable mechanical properties. 
The feldspar content should not exceed 40%. The quartz improved the mechanical 
properties of the body but on the other hand in the higher percentages it decreased the 
plasticity of the bond and affected the type of structure of the body. The quartz con- 
tent should be 10-20% of the bond. The amount of additional flux such as CaCO; and 
MgCoO; determines the hardness of the body and the firing temperature and should be 
5-15% of the bond. The firing temperature of the grinding wheel must lie above the 
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sintering temperatures of the bond and for hard bodies above the cone fusion point of 
the bond. The sand-blast method of determining hardness seems to be suitable for the 
hardness test of grinding wheels. The conditions of the test are determined by the 
size of the sand grains, the air pressure, and the dimensions of the air nozzle. For 
testing of wheels of various grain size it is necessary to set up a special table for every 
grain size with various gradations in hardness. Large wheels must be blasted with 


sand of large grains and small wheels with sand of small grains in order to obtain fav- . ° 
orable test conditions. 
TABLE II. HAaRDNEss (ScRAPE TEsT) OF BopIES 
Firing temperatures 
Bond Cone 8 Cone 10 Cone 12 Cone 14 
No. Per cent bond Per cent bond Per cent bond Per cent bond : 
20 25 30 8 20 25 30 20 25 30 
OP P P P-Q P-Q P-Q tt tt tt - - 
7 = = N O OP 
10 H-I I I J K K-L 
12 - J} K N OP P-Q tt tt 
14 - = = J 
18 —- — - —- = Kt — L-M M 
20 —- = - — — LJ 
21 — N-O O-P P P-Q tt ft 
37 GH H I I I-J J L M N-O 
39 — H I I J-K L 
41 _ I I I-K L LM M 
43 H-I I-J J J K L P P P _— _ _ j 
46 — H H-I I K K- 
47 oO 8) O-P O-P P Q 
49 H H I K K K-L N-O O 
51 H I I M N N-O 
53 G G-H G-H H -I I I I-J IJ — _ —_ 
55 L M Oo P-Q — —- 
56 G-H H H I J J M-N N N-O — 
58 _ _ _ Tt t Tt G G G-H M N N-O 
59 N P tt tt tt tt _ 
The above letters refer to the Norton scale (F,G,H,I,J,K, soft bodies; L,M,N, medium hard bodies: O,P,Q,R, 
hard bodies). 
+ Body so soft that apparatus did not indicate 
tt Body so hard that measurements were inaccurate 
TaB_LeE III. DeptH oF PENETRATION PKODUCED BY THE SAND BLAST 
ON THE VARIOUS BODIES 
Firing temperatures 
Cone 8 Cone 10 Cone 12 
Bond No. Per cent bond Per cent bond Per cent bond 
20 25 30 20 25 30 20 25 30 
1 102 — 1.76 0.91 1.59 1.65 0.82 0.84 0.91 
4 . 2.79 2.36 1.95 1.95 — 0.94 0.91 0.97 
10 _ — 3.01 2.95 
37 5.54 3.78 3.44 3.34 2.86 2.73 1.80 1.67 1.06 
39 ~ on ~ on 3.82 3.40 
41 _ 3.17 3.37 2.80 
43 — 3.00 _ 2.79 1.99 1.82 0.96 1.20 1.22 
47 1.17 1.55 1.28 _ 0.85 0.69 — _ _ 
49 3.90 3.86 3.17 1.81 2.13 1.99 0.92 ~ 1.00 
53 6.50 5.53 5.93 3.96 3.61 — — 3.48 3.82 
56 4.68 5.23 20) 3.5 3.63 1.47 
58 4.41 4.07 5.76 5.45 5.03 
59 1.47 0.92 0.86 0.44 0.36 -- 
F.P.H. 
Abrasive materials in 1926. Bur. Mines, Mineral Resources of the U. S., Part II, 
pp. 245-53.—Natural abrasives are discussed with one paragraph on artificial abrasives. 
The natural abrasives included are millstones, grindstones and pulpstones, oilstones 
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and scythestones, corundum and emery, garnet, tripoli, diatomite, pumice, pebbles for 
grinding and flint lining tube mills. Imports and exports and world production are 
given. R.A.H. 
PATENTS 

Ring-grinding machine. RatpH D. GARDNER. U. S. 1,659,092, Feb. 14, 1928. 
In a grinding machine having a rotatable grinding wheel presenting a grinding face, a 
work supporting bar extending across a portion of the face, a work retaining member 
positioned above the bar, said member being supported to yield upwardly when work 
is received between it and the bar, and means for varying the minimum distance between 
the bar and member. 


Centerless grinding. CLAyton O. SMITH AND CLEMENT Boots. U. S. 1,659,220, 
Feb. 14, 1928. In combination with a centerless grinder embodying opposed grinding 
and regulating wheels and an intermediate work-support, a work-holding fixture having 
a cylindrical portion for codperation with the work-support and regulating wheel, and 
having a work-receiving socket concentric with the periphery thereof, and means on the 
work-support for urging the cylindrical portion of the work-holding fixture in the direc- 
tion of the regulating wheel. 

Bevel gear grinder. SpENCER JAY TELLER. U. S. 1,659,224, Feb. 14, 1928. 
A bevel gear grinder comprising in combination, a base, a support thereon, a wheel 
adjustable on the support, means to rotatably support a blank to be ground, means to 
revolve the blank bodily in an orbital path, and means to simultaneously rotate the 
blank upon its axis, the rotary and revolving movements being incommensurate with 
each other whereby the blank will be angularly advanced at the completion of each 
revolving movement. 

Grinding helicoidal surfaces. ERNEST WILDHABER. U. S. 1,659,227, Feb. 14, 
1928. The method of grinding an involute helicoidal surface on a blank, which consists 
in providing a grinding wheel having a flat grinding surface, in effecting an angular 
adjustment and 2 rectilinear adjustments between the wheel and the blank so that the 
shortest connecting line between the axis of the blank and the axis of the wheel is outside 
the surface of the grinding wheel, and in rotating the wheel and the blank while effecting 
relative feeding movement in accordance with the pitch of the helicoid. 


Vertical grinding machine. Martin L. WitttAMs. U.S. 1,659,228, Feb. 14, 1928. In 
a vertical grinding machine, the combination with spaced supporting columns having a 
central opening, of a head mounted on one side of the opening, a connection passing 
through the opening communicating between the head and a source of driving power, 
a grinding spindle mounted on the head and adapted to be rotated by the source of 
power, a rotating table on which the work is mounted, a support for the table, a motor 
mounted on the table support for rotating the table, and means for tilting the table 
and table support to a desired angle from the horizontal. 


Grinding. CLEMENT Boortn. U. S. 1,659,237, Feb. 14, 1928. The combination 
with a centerless grinder including opposed grinding and regulating wheels forming a 
work-receiving throat therebetween, of a work support having a portion disposed within 
the throat and a portion exterior thereto, laterally adjustable guide members adjacent 
to work support forming therewith a work-receiving trough, and means movably 
supported by the workrest and depending within the trough for applying longitudinal 
pressure to work-piece when within the throat. 


Centerless grinding machines. British TIMKEN, Ltp., AND F. LoApER. Brit. 
280,446, Dec. 31, 1927. In a centerless grinding machine for grinding cylindrical, 
tapered, and shouldered bodies, the work pieces are fed to apertures in the periphery 
of a magazine wheel, which is rotated intermittently to position the pieces for grinding 
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between the opposed peripheries of the grinding and control wheels, and upon a sub- 
sequent rotation to discharge the ground pieces. 

Abrasive compositions. British THomson-Houston Co., Ltp. Brit. 281,711, 
Feb. 1, 1928. Grinding-wheels, whetstones, sand paper, etc., are made by mixing an 
abrasive such as alundum, Carborundum, emery, garnet, with a polybasic acid, poly- 
hydric alcohol condensation product. A plasticizing agent such as indene polymer, 
tricresyl phosphate, glycol diacetate, diethyl phthalate, benzyl benzoate, triacetin, 
cumar resin, ester gum, pitch, diphenyl, or a natural gum may be added. The resin 
may be dissolved or powdered for admixture with the abrasive, or a surface may be 
coated with a solution, and the grains of abrasive applied when tacky, and the whole 
baked. A mixture may be molded at 150°C, cooled to 75°C, removed from the mold, 
and cured by heating without pressure for 50-150 hours at a temperature rising from 
75°C to 190°C. 


Art 


The production of decorations on enameled ware. W.GrREINER. Keram. Rund. 
35, 805-806 (1927).—Lithography, painting, spraying over stencils, and stamping as 
methods of decorating and the suitability of such methods for quantity production are 
briefly discussed. Two sample cost sheets giving the cost of producing and decorating 
1000 enameled cups and plates are shown. H.I. 

Some unusual methods of decoration used in Chinese ceramics. MARTIN FEDDER- 
sEN. Keram. Rund., 35, 829-32 (1927).—The article is illustrated by photographs of 


pieces in the Hamburg Museum of Arts and Trades. H.I. 
Modern problems in ceramic art. HANs HERRMANN. Keram. Rund., 35, 847-48 
(1927). H.1. 


German and Dutch glass from the Miihsam collection. C. Louise Avery. Bull. 
Met. Mus. Art, 23 [1], 3-15 (1928).—Some 400 rare and fragile pieces of glass compose 
the recent important additions to the Museum’s collection. They represent half of the © 
collection formed by Jacques Miihsam of Berlin, the other half having been acquired 
by the Art Institute of Chicago. Jacques Miihsam began collecting 30 years ago, 
eventually securing fine examples of practically every type of Dutch, German, and 
Bohemian glass, including the medieval Waldglas, the enameled ware of the Renaissance, 
forms directly inspired by Venetian models, the various styles of engraved and gold 
glass of the 17th and 18th Centuries, and, finally, the ‘‘Biedermeier” productions of the 
1815-1845 period. Robert Schmidt, now Director of the Kunstgewerbe Museum 
(Schloss), Berlin, is quoted as saying the collection of Mr. Miihsam is superior to all the 
important collections on the Continent and in England, not only in numbers but in 
quality. Even the Museum collections at Berlin, Vienna, and London, are surpassed 
by it in nearly every respect. In two volumes Schmidt describes the collection, each 
piece in detail, and also gives admirable summaries of the various styles. Some analyses 
of important types are given here, to give prominence to most significant pieces and to 
indicate the merit and comprehensiveness of the new accessions. The greenish color 
of the Waldglas came from uncontrolled iron in the composition of the glass. The 
variations in tone are very pleasing. Two tiny bottles excavated near Cologne, belong- 
ing to the late medieval period, demonstrate the relationship to the old Roman 
glass. An interesting series of glasses shows development of forms through the 15th 
and 16th Centuries. These types were often pictured by artists of the Low Countries, 
especially by Dirk Bouts, and later by Diirer, Holbein, and the Nuremburg Little 
Masters. While some medieval German glass-makers knew the formulas for Venetian 
glass, they did not have the necessary ingredients, so their Waldglas developed in- 
dependently. But increasing intercourse between Italy and Germany resulted in 
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exchange of styles in glass. By the end of the 13th Century, Venice was on the way to 
supremacy in glass making and well into the 17th Century she exerted a powerful in- 
fluence upon the glass of Europe. Venice herself sometimes borrowed designs. One of 
the most impressive pieces among the Miihsam acquisitions is a large boldly formed 
pokal made in Venice about 1500. It is an adaptation of shapes of silver work imported 
from Western Europe. They also developed the use of gilding and of enamel in imita- 
tion of highly prized wares from Syria. The deep blue glass ornamented with bright- 
colored enamels from Venice was imported into Germany in the 16th Century and soon 
the German glass makers began to develop the new technique. After the 17th Century 
it declined in favor as the new vogue was created by the discovery of crystal glass and 
new methods of engraving it. The enameled decoration was put on forms definitely 
German. Drinking bouts were very popular and these enameled glasses were used for 
this purpose. Some were ornamented with coats of arms. The Museum has also 
acquired a splendid example of Reichadlershumpen dated 1587, displaying the double- 
headed eagle of the Holy Roman Empire. The range of the opaque enamel colors is 
limited, as they were fired in the. cooling furnace, but their merit lies preéminently in 
their general decorative effect. Designs were largely drawn from wood cuts and en- 
gravings. Among other examples an interesting group comprises a tray and twelve 
cordial glasses painted with animated little figures, jesters, old wives, harvesters, and 
fine ladies in costumes of 17th Century. The German glass makers not only borrowed 
from Venice the technique of enamel painting for their native glass, but also copied 
Venetian glass of another sort. Creditable imitations of the dainty, clear, Venetian 
glass were made first at Antwerp, and the other towns in the Low Countries followed. 
So clever were these imitations that it is yet impossible to determine in some cases 
whether a piece was made in Venice, in the rival Italian town of Altare, in the Nether- 
lands, or Germany. Engraving with a diamond point was also inspired by Venetian 
models from the late 16th Century on. Copying the colorless glass of the Venetians, 
the German craftsmen succeeded in producing a glass completely colorless, perfectly 
fitted for brilliant engraving, likewise discovered by German craftsmen. Kaiser 
Rudolf II attracted many Italian and German artists to his court at Prague. Caspar 
Lehmann first engraved glass. A covered beaker, 1592, now the property of the 
Museum, is believed to be his work and is the earliest dated example known. The 
form is distinctive and the decoration elaborate. It was given as a bridal gift, celebrating 
the marriage which united the great houses of Schwartzburg and Braunschweig-Liine- 
burg. Lehmann enjoyed the privilege of being “imperial precious stone and glass 
cutter’”’ to Rudolf II and passed on the distinction to Georg Schwanhardt, his pupil, 
who after Lehmann’s death established the art of glass cutting at Nuremberg. The 
work at Nuremberg is represented by a series of baluster goblets and beakers from 1665 
ow and includes examples by two of the chief artists, Schwinger and Killinger. The 
alchemist, Johann Kunckel of Pottsdam, whose researches led to the manufacture of a 
rich ruby glass, was the great man in Brandenburg glass making. The collection in- 
cludes 59 examples of the various gold glasses made in Bohemia from 1710 to 1760. 
Gold glass was in disfavor about the middle of the 18th Century but Johann Mildner 
of Guttenbrunn in Austria revived the technique about 1785. Dutch examples of glass 
engraved with a diamond point are well represented in this collection. Out of this 
style developed the stippling with a diamond point, which remained an art peculiar to 
Holland. Frans Greenwood was the greatest master of this technique, and of the ten 
known examples of his work the greatest is represented here. The illustrations give a 
very good idea of the range of the collection. A.A.A, 
Brick with the beauty fired in. ANoNn. Clay-Worker, 89 [2], 120-23(1928).— 
A little of the history of the Stephenson Brick Co., of Birmingham, Ala., one of the 
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leading southern face brick manufacturing concerns, Their brick are known as ‘‘Cor- 
dovas,” “Venetians,” “‘Orientals,”’ and ‘‘Harvards”’ according to the color, texture, etc. 
The Cordova, Ala., plant of this company, which cost approximately $450,000, is 
described. E.J.V. 
Alabaster, black, and colored glass in interior decoration. VON FRIEDRICH. 
Diamant, 49 [13], 243-45 (1927).—An exhibit at the Leipzig Fair is described. It con- 
sisted of a wash-basin of alabaster glass with nickel feet, standing on a flooring of ala- 
baster and black glass plates which had the appearance of a marble floor. The tendency 
and opportunities for the use of glass as a material for interior decoration were indicated 
by the exhibit. Descriptions of a fire-place and a bookcase built of glass are given. 
For cleanliness and durability, polished glass is recommended for use in laboratories, 
operating-rooms, hospitals, bathrooms, barbershops, confectioneries, and for tables in 
kitchens and restaurants. E.J.V. 
Modern artistic glassware. W. E. S. Turner. Pottery Gaz., 53 [607], 104-10 
(1928).—The brilliance, transparency, color, light-transmitting qualities, and other 
properties of glass are discussed. In utilization of glass for artistic purposes two essential 
principles which have to be kept in mind if the result of the manipulation is to achieve 
a standard of artistic permanence are (1) a true conception of form, and (2) an under- 
standing of the nature, properties, and possibilities of the material itself. The question 
of form has not received much attention and not much progress has been made in this 
direction since the development of the later Egyptian glass or some of the Roman and 
Venetian glasses, whose elegant form deserves to be remembered. The best results in 
decoration were achieved when the special properties or qualities of the glass were 
considered. Developments in the production of artistic glassware are taken up under 
several different heads: (1) American glassware: the ‘“‘pressed-cut” type, “Tiffany 
Ware,” and Frederick Carter's productions; (2) Scottish glassware: the Perth glass 
works; (3) Continental glassware: grouping Germany, Czechoslovakia, and Austria, 
where the range of utilization of different methods for the art there developed is wide 
and everything seemed to be attempted from cutting and engraving to decorating with 
enamels; (4) Swedish glassware: the Orrefors Works; and (5) French glassware: the 
most noteworthy successes are centered round the strong personalities of individual 
artists, including Rousseau, Gallé, Lalique, Despret, and Marinot. A discussion follows. 
E.J.V. 
Blue-tiled tomb at Sakkara. C. anp W. N. Firtu. IIlust. London News, 172, 8-9 
(1928).—A full-page colored illustration of a doorway in the tomb of Pharaoh Zoser, 
3000 B.c., discovered by F., who is director of the Egyptian Antiquities Dept. excavations 
at Sakkara (see Ceram. Abs., 7 [2], 65(1928)). The walls are tiled, giving the impression 
of being lined with reed mats, the tile being let into grooves in the stone, while narrow 
bands of white limestone are carved to represent the fastenings by which the reeds are 
held together. There are also 5 photographs of the architecture of the tomb, some of 
it looking strangely non-Egyptian and even ultra-modern. ck 4 


Prehistoric civilization of the Indus. MarsHALL. [Iilust. London News, - 


172, 12-15 (1928).—Eighteen photographs of the recent archaeological discoveries in 
the Indus Valley and the Punjab by M.., who is director-general of archaeology in India. 
Among the finds are a finely modeled bull in terra cotta and a mastifflike dog in faience. 
A feature of the discoveries was the drainage on modern lines of towns dating from 
3300 B.c. and showing amenities of life far in advance of anything found of that time 
in Babylonia or on the banks of the Nile. H.H.S. 
Belgian pottery 3000 years old. Anon. Morning Post, Jan. 5, 1928.—A pottery 
factory thought to be of the Iron Age has been discovered among the dunes at LaPanne 
by the research department of the Royal Cinquantenaire Museum. Vases and tripods 
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were found, the vases bearing at the bottom the imprint of the tripods, from which fact 
it is thought that the pottery was dried on the tripods before firing. The method of 
firing was to put thick rods of earthenware in holes arranged in flat plates of fired clay, 
and on the stand thus formed to place the dried ware. This stand is the first of its kind 
to be known. The discoveries include thousands of fragments of pottery, as well as 
the clay deposits used by the potters. It is thought that the factory was in full opera- 
tion for at least 1000 years. H.H.S. 
Novel pottery decoration. ANon. Ceram. Ind., 10 [2], 164 (1928).—Coloring matter 
on pottery ware, such as the oxide of a metal, preferably in powder form, is mixed with 
a mat medium, composed of about 5 parts quartz, 1 part lime, and 1 part clay, also in 
powder form. Liquid gum, or other viscous substance, is added, and the whole mixture 
worked up into a paste of viscous fluid. The proportions of mat medium and coloring 
agent vary according to the strength of the latter. The design is transferred or pointed 
with this mixture on ware which has been dipped in glaze but not fired. The design is 
then fired on, and the result is an unglazed design upon a glazed ground, both effects 
being produced in a single firing process. F.P.H. 


Iridescent colors on glassware and pottery. HENzEL WAGGNor. Ceram. Ind., 
10 [2], 190-92 (1928).—Formulas for the various lusters of colors on ceramic ware and 
their methods of application are given. The following types are discussed: (1) high 
luster glazes, (2) resinate lusters, (3) cold lusters, (4) pressed glass lusters. Luster- 
glazes, obtained by the effect of vapor-smoke on the red-hot surface, are designated as 
metallic reduction or high-heat lusters. They may be obtained in one firing by per- 
mitting the temperature, after the glaze has run smooth, to drop a few cones (from 
660-800°C) and by following this with a sharper reduction in temperature. It is, 
however, more advantageous to obtain the luster by a second firing in a muffle-kiln at 
dark to light red-heat temperature below the melting point of the glaze. To make 
reduction by firing most efficient, vaporizing materials, such as tar, naphthalene, oil, 
petroleum-saturated sawdust, etc., are introduced into the muffle through the peephole 
as soon as firing has ended. Then the slide is again fastened and all openings sealed. 
This procedure is repeated according to the extent of the kiln area. For a cubic meter 
muffle, in a reducing temperature of cone 015, 4 or 5 such treatments with 250 to 300 g. 
naphthalene are applied at intervals of half an hour. In the case of a muffle of half 
that size and at cone 017, 3 such applications at intervals of half an hour suffice. For 
iridescent lusters of a golden tone the following compositions may serve: copper sulphate 
10 parts, ferrous sulphate 5 parts, silver sulphide 1 part, yellow and red ocher 12 parts, 
copper sulphate 5 parts, nitrate of silver 2 parts, oxide of iron 1 part, Armenian umber 
4 parts. Another method of producing luster is based on the evaporation of the metallic 
fusibles by spraying a chloride or nitrate solution on the glowing ware after it has been 
fired smooth. The solvent evaporates while the metal salts form a tender skin. The 
ware is then refired in the muffle kiln. Brief mention must also be made of the so-called 
cold lusters which are much used on porcelain and glass. For this purpose a gelatin 
paste is prepared by a water-soaking process and subsequent warming. The gelatin 
is mixed with a thin paste of oxide of zinc, white lead, chalk, and barium. Glass or 
porcelain are covered with this mix and then immersed in a bath consisting of 1 part of 
nitrocellulose, 75 parts 95% alcohol, 20 parts ether and water. Following this bath 
which should take place in a receptacle with small surface area, the ware will be covered 
with a thin skin, and this, following drying, will show iridescence. According to 
Parkert, addition of benzine to the bath will promote iridescence, and if benzine 
is used, the place of nitrocellulose may be taken by potassium silicate in a ratio of 10 
parts to 90 parts of water. A frequently occurring shortcoming, that of peeling of the 
iridescent luster, is briefly considered. Often the cause is poor cleaning of the ware. 
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Quite frequently a fatty sort of film adheres to glass surfaces. It is best removed by 
washing in warm, acidulous water and applying: whiting; the ware is then rinsed off in 
clean water and dried. Another source of trouble may be the luster colors, especially if 
the oilsand rosin used wereimpure. Too thin oil or too hot a muffle may cause the luster 
colors to bubble. If there is too much rosin in the mixes, uneven expansion may cause 
some parts of the luster to chip or peel. F.P.H. 
Secrets of eight Chinese and Saxon porcelains. ANon. Keramos, 6 [9], 337-40 
(1927).—The secrets are divulged by their owner, Johann Andreas Rudiger, Berlin, 
1750. F.P.H. 
Red uranium glazes and chrome red crystal glazes. K. ZIMMERMAN. Sprechsaal, 
60 [47], 871-72(1927).—-A synopsis of two articles by Z. which appeared in the Klei 
journal (Holland). Preparation and discussion of uranium and chrome red glazes are 
given. R.A.H. 
History of ceramic ware decoration. W. FunK. Sprechsaal, 60 [52], 999-1002 
(1927).—A review of old and new methods of decorating pottery for 60 years. 


R.A.H. 
History of ceramic art. Orro Pe.Ka. Sprechsaal, 60 [52], 1002-1005 (1927).— 
A review of ceramic art during the last sixty vears. R.A.H. 


History of glass decoration. L.SprinGer. Sprechsaal, 60 [52], 1042-44(1927).— 
Cut and engraved glass, sand blasting, etching, and other forms of decorating glassware 
for the past 60 years are reviewed. R.A.H. 

Development in shapes (molds) in the glass industry. Bruno MAuUDER. Sprech- 
saal, 60 |52], 1044-46(1927).—Sixty years of development in the glass industry are 


outlined. R.A.H. 
German mosaic and the German glass painting art. Oscar GEHRIG. Sprechsaal, 
60 [52], 1046-48 (1927). R.A.H. 


“Mars yellow,” basic iron oxide pigment. ANon. Farben-Ztg., 32, 1435-37 
(1927).—The analysis of the pigment gives on the average for Fe compounds 51-53, 
CaO 23-24, CO» (from CaCO;) 18-18.5, H:0 3.5-4%. The orange-yellow product is 
made from FeCl, and CaCO; and contains an excess of CaCO;. The pale yellow 
pigment is formed by the action of CaCO; on FeSO,. The resulting CaSO, remains 
partly with the pigment. Oxidation increases the brilliancy of the pigment. (C. A.) 

The cutting of indentations in glass and glass stoppers. ANoNn. Glas und Apparat 
8, 94(1927).—A description of a machine (the Feilkopf) and its operation, for cutting 
divisions, spiral grooves, and generally ornamenting glass articles. (J.S.G.T.) 

The coloring of finished glass. W.H. Allgem. Glas. und Keram. Indust., 18 [6], 
6 (1927).—When the finished ware is coated with a solution of 6 g. of gelatin and 1 g. of 
silver nitrate per 100 g. of water, dried in the dark, and then exposed to light for a time, 
a yellow or red coloration is obtained. With 2 g. of silver nitrate, a dark yellow, and 
with 4 g. a dark red to reddish-brown tint is obtained. The strongest solution, when 
dried onto the glass for 8 days in the dark, washed, and exposed to light while moist, 
gives the effect of an incomplete metallic mirror. Multicolored designs are produced 
by coating the glass surface with copal varnish in turpentine, to which the coloring 
leaves are pressed without drying. To obtain special effects the glass is covered with a 
colored emulsion of a metallic salt (i.e., 120 cc. of 18% gelatin solution, 48 cc. of 6% 
ammonium bromide, 24 cc. of 10% potassium bromide, and 48 cc. of 10% silver nitrate 
solution with 9 cc. of ammonia), dried, and further painted with aqueous solution of a 
dyestuff containing sodium hyposulphite. The colored liquid penetrates the coating 
and, on treating with a liquid which dissolves the metallic particles, local transparent 
or translucent areas result. A tinting compound consists of finely-powdered aluminium 
with boiled gelatin as a bond and_a dyestuff as tinting medium. For lamp bulbs, a 
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collodion solution colored by fluorescein serves as coloring agent. Faiencelike effects 
result when the back of a glass plate is coated with water-glass and sprinkled with dry 
powdered dye. After drying, a ground-color coating is given and the whole varnished. 
As a protective layer for decorations of the above type, a coating of asphalt varnish is 
used, over which is poured a mixture of asphalt, red lead, and ocher. For color printing, 
a coating of viscous varnish-mixed lac or transparent color from the lithographic stone 
is pressed onto transparent paper and this rubbed onto the glass until the color holds. 
After moistening the back of the paper, rubbing is continued until the design is trans- 
ferred. When dried and washed, the surface can either be further decorated or coated 
with a protective layer. Ice-flower effects result when a concentrated aqueous solution 
of dextrin with zinc or magnesium sulphate is painted on the glass evenly and thinly 
and the glass laid horizontally to allow of free evaporation of the water. A suitable 
protection for such a design consists of a coating of alcoholic shellac. (J.S.G.T.) 


BOOKS 


Egyptian Art: Documents pour servir a l’étude de l’Art Egyptien. Jean CAPaART. 
London: The Pegasus Press, 1928. Price, edition de luxe 15 guineas; half-leather 
7 guineas. Folio, 90 pp. of text, 100 collotype plates. Limited to 600 numbered 
copies. H.H.S. 

History of Art. JosepH Pijoan. Foreword by Robert B. Harshe. Translated 
from the Spanish by Ralph L. Roys. 3 vols. Barcelona: Salvat, 1927. Three large 
illustrated volumes: (1) from primitive art to the decadence of Rome, (2) from early 
Christian art to the origin of the Renaissance, and (3) from the Renaissance to the 
present day. Reviewed in Jilust. London’ News, 172, 6(1928). H.H.S. 

Ihnported Staffordshire Ware in Colonial Times. ‘“‘Letters of a Loyalist Lady.” 
Harvard Univ. Press, 1927.—The Loyalist Lady, Ann Hulton, whose brother was com- 
missioner of Customs at Boston from 1768 to 1775, gives her correspondent in England, 
Mrs. Lightbody, the following commission: ‘A small crate of Staffordshire ware is 
to be bought at Liverpool. I sent a crate of the yellow ware from there to my brother, 
which cost about £3, and they are now almost demolished. My sister says if there is 
any new fashion or invention of Mr. Wedgwood, she would prefer it to the yellow over 
again, but nothing gilt, and no matter how few tureens.” H.H.S. 


PATENTS 


Pottery. CHARLES DEAN HyTeNn. U. S. 1,657,997, Jan. 31, 1928. The process 
of preparing a clay for the manufacture of ceramic objects which consists in reducing 
the clay to a consistency of cream, separately admixing and grinding a color base 
material, and a shrinkage-controlling material, combining the color mixture with the 
clay and mixing the same, extracting the excess moisture until in plastic condition, and 
finally rotating the plastic material and shaping an object therefrom during such 
rotation. 

Decorated glass and method of making same. ArtHur Howe CARPENTER AND 
Paiwip C. Huntiey. U. S. 1,658,015, Jan. 31, 1928. A glass member having a face 
formed of glass cloth. 


Cement, Lime, and Plaster 


Hydration of cements. II. Microscopic study on the hydration of rapid hardening 
cements. K. KuMAGAE AND T. YosHioKka. Jour. Soc. Chem. Ind, Japan, 30 (10), 
176-77B (1927).—K. and Y. studied, microscopically, the process of hydration of 
commercial aluminous cements and supercements of Portland type, using Keiserman 
and Blumenthal’s staining process. In the case of aluminous cements, setting and 
hardening occur as the result of the formation of crystals consisting of lime and alumina, 
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with the retarded formation of amorphous, gelatinous mass consisting also of lime and 
alumina. The presence of lime hydroxide was not observed in the hydrated products. 
Supercements of the Portland type were found, upon hydration, to behave as in the 
case of ordinary Portland cements, the setting occurring as the result of the formation 
of crystals, and the hardening as the result of retarded impregnation and coagulation 
of amorphous mass among the fine net-work of crystals. Special attention was paid to 
the solubility of cements and crystallization of hydrated crystals out of once dissolved 
constituents in regard to the phenomena of setting and hardening. E.J.V. 

Tests on fused Portland cement and aluminous cement. Irsvuo YAMAZAWA. Jour. 
Soc. Chem. Ind. Japan, 30 [10], 177-78B (1927).—F used Portland cement and aluminous 
cement was prepared in an arc type electric furnace with an electric capacity of 35 kw. 
The qualities of these cements were tested and compared with those of a very finely 
powdered Portland cement which was also tested. The results are: 


Fused ‘ Aluminous Finely powdered 
Portland cement cement Portland cement 
Fineness 
Residue on 900-mesh 0.28% 0% 0% 
2500 “ 0.84% 1.48% 0.68% 
4900 * 4.82% 3.68 % 2.18% 
Specific gravity 3.08 3.09 3.17 
Setting time 
Initial 1 h. 9 min. 3h. 7 min. 2 h. 14 min. 
Final 2 h. 1 min. 4h. 8 min. 3 h. 59 min. 
Atmospheric temperature 25°C 
Water temperature ar. By 20°C 
Quantity of water added 26% 26.7% 25.3% 
Soundness 
Normal test Sound Sound Sound 
Boiling test Sound Sound Sound 
Tensile strength kg/sq. cm. 1:3 1:3 1:3 
(in wet air 24 hours; Neat Mortar Neat Mortar Neat Mortar 
thereafter in water) 38.8 18.0 45.8 23.3 
1 day 64.5 26.8 51.3 22.4 67.1 32.8 
ye 82.5 26.5 $1.5 23.0 68.0 36.3 
77.0 25.3 49.8 20.0 37.3 
. 29.5 50.8 20.5 74.0 34.2 
ii 74.8 30.0 46.3 19.8 73.8 37.0 
76.5 29.0 47.0 22.9 33.8 
mF 74.8 30.0 61.5 24.4 71.9 41.0 
Chemical composition 
Ignition loss 0.76 
SiO, 22.60 10.52 22.60 
Al,O; 6.38 41.71 5.98 
Fe,0; 4.82 8.77 3.74 
a 63 .34 38.74 63.66 
MgO 0.81 0.36 0.97 
SO; 1.88 0.88 1.82 
C 3.96 5.92 0 
CaC; 0.23 1.35 0 
All Fe(Fe+FeO) was 
determined as FeO; 
Add gypsum Add no gypsum Add gypsum 
when grinding when grinding when grinding 
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Efficiency of aluminum and zinc as gas-producing media in cement. C. R. PLatz- 
MANN. Chem.-Zeit., 86, 833-35 (1927); Rock Prod., 31 [1], 69(1928).—Tests were made 
by P. to investigate U. S. Patent 1,087,098, which provides for admixtures of aluminum 
and zinc to cement, substances which in contact with water produce a strong evolution 
of gas, which may approach 300% by volume. The chemical reaction involved is: 
2Al+3Ca (OH): =Caz(Al,O;)2+3H:. A similar reaction takes place when zinc is added. 
The patent provides an admixture of .25—2.0% lime for the acceleration of the reaction. 
This proved unnecessary in the tests about to be described. Preliminary tests showed 
that the metals had to be added in a very finely powdered form and had to be thoroughly 
mixed with the cement before water was added. A 250-cc. cylinder was used, into which 
was introduced a mixture of 100 g. Portland cement, .1-—.25% of which was replaced 
by powdered aluminum, and 50% water. The liberation of hydrogen began 10 to 20 
minutes after mixing and was completed in all cases after 1!/; hours. The volume 
increase was but 127% in the most favorable case. To obtain results approximating 
practical conditions, further tests were made of cement-sand mixtures. Only a very 
fine sand could be used, as otherwise segregation took place. Coke cinders were also 
used. Admixtures of more than .25% Al were ruled out, as in such cases all of the metal 
did not enter the reaction nor was the volume expansion increased appreciably, the 
beginning of the reaction being characterized by such a violent evolution of hydrogen 
that the mass did not swell as it does when acted upon by small gas bubbles. Sand 
admixtures reduce the effect of aluminum to about 70% and the lighter coke cinders 
produce an expansion of 100%. Strength tests showed that the porosity resulted in a 
reduction of strength. The admixtures used in these tests were .1% aluminum. Com- 
pressive strength values at 28 days range from 70 kg./cm?. (994 lb./in.*) for 25% sand 
to 7 kg./cm.2 (99.4 Ib./in.2) for 85% sand. An abrupt drop in strength took place 
beyond 40% sand. The actual strengths were somewhat higher, however, as the molds 
were only one-half or three-quarters filled. The specific gravity of the concrete, which 
may ordinarily be assumed to equal 2.0, ranged from 0.76 with no sand to 1.21 with 75% 
sand. Powdered zinc admixtures gave less satisfactory results, the expansion of neat 
cement ranging from 30-50% only. Better results were obtained when Killig’s method 
was used, i.e., adding calcium chloride to the mix. Tests of other gas-liberating sub- 
stances showed a less marked effect or gave negative results. These were copper- 
gaivanized zinc, aluminum and calcium carbide, sodium carbonate, aluminum chloride, 
zinc and potassium carbonate, iron chloride and calcium carbonate, magnesium super- 
oxide and stearine. The collected test evidence disproves statements by J. Meyer and 
K. Pukall (Chem. Zeit., p. 757(1927)) claiming that aluminum was not a suitable agent 
for the production of porous concrete. F.P.H. 

The new “Lombda” insulating material. ANoN. Feuerungstechnik, 15 {24}, 285 
(1927).—The properties of the ‘“‘Lombda” insulating material are given. The heat 
conductivity varies between .055 and .077 cal./mh°C over the range 50 to 400°C. 
Gypsum serves as the raw material and it is made into forms having very high porosity 
by means of a patented process. F.P.H. 

Proportioning raw cement materials. EpGar S., WALTER S., AND WiLw1AM S. 
Ernst. Rock Prod., 30 [21], 73-76(1927).—The use of a system of triangular co- 
érdinates is compared with algebraic methods in the proportioning of raw cement 
materials. The triangular coérdinate method is described. The purpose of this paper 
was to suggest a method whereby engineers and others may more quickly and accurately 
determine whether or not a certain group of raw materials can be combined to form a 
desired mixture and, if so, the approximate proportions in which they would have to 
be combined in order to attain this result. F.P.H. 

Technical developments in the Portland cement industry in 1927. Anon. Rock 
Prod., 30 [26], 110-11(1927).—There is no proof that early high strength Portland 
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cements are of any greater ultimate value in construction than ordinary Portland 
cement; and there is a possibility that early high strengths are attained at the cost of 
ultimate strength and permanency in the resulting concrete. The belief in early high 
strength Portland cement appears to be founded on the theory that the most active and 
desirable component in Portland cement is tricalcium silicate. The proportion of this 
component may be increased by fine grinding of the raw materials and a higher lime 
content; the finer grinding and the greater refinement in proportioning and fusing will 
bring about the combination of more calcium silicate in the tricalcium silicate ratio. 
There are other ways of accomplishing the same result, and doubtless still more will be 
discovered. Finer grinding of the cement up to a certain point helps in making it 
quicker acting. At one new plant this was determined to be 88% through 200-mesh; 
beyond this point the cement became too fine for the water to react on it readily, and 
there was no increase in the activity or resulting strength of the cement mortar from 
grinding beyond this fineness. To a certain extent early high strength in Portland 
cement is an index of the care and thoroughness used in its manufacture. With it goes 
also the assurance of greater uniformity, because of more accurate chemical control. 
Other things being equal, it is obvious that the user will demand early high strength, if 
he can obtain it at the same price as slower hardening cements, until it is proved whether 
such early high strength cements are equal to the standard cement in permanency or 
ultimate strength. There is no question but that it will be more costly to the manu- 
facturer to furnish early high strength cement in place of the present standard material, 
but it is less costly to make it in the new plants specifically designed for this purpose, 
than in the older plants. Consequently, as the number of new plants increases, the 
pressure on the older ones becomes greater. F.P.H. 
Electrical precipitation in the cement industry in 1927. Anon. Rock Prod., 
30 [26], 113(1927).—The.application of electrical precipitation in the Portland cement 
industry has gone forward less rapidly than the application in the metallurgical industry, 
where large quantities of metal values can be recovered. Steady progress is being made 
nevertheless and at the present time the gases from over 100 kilns with an output of 
close to 100,000 bbls. per day, are being cleaned by the Cottrell electrical precipitation 
process. These installations are in many instances also treating the gases from the 
stone and clay driers. With an adequate central dust recovery installation, all mill 
equipment can be vented and the dusty air can be sucked up at every point and carried 
into the flues leading into the central dust recovery apparatus. F.P.H. 
Cement, lime, gypsum, and stone at the Bureau of Standards in 1927. ANON. 
Rock Prod., 31 {1}, 57-60(1928).—A summary is given of investigations in progress at 
the Bureau of Standards on cement, lime, gypsum, and stone. F.P.H. 
The expansion of a calcined gypsum during setting. J. A. Murray. Rock Prod., 
31 [2], 88-92 (1928).—Expansion of a gypsum plaster on setting may be controlled 
within certain limits by proper control of conditions and admixtures. F.P.H. 
Lime-burning practice based on European and American observations. I. Victor J. 
Azpe. Rock Prod., 31 [2], 84-85 (1928).—A. outlines the different kinds of limestone 
and the various types of kilns. In this country ordinarily high calcium or dolomitic 
lime is produced exclusively; in Germany and France much mildly hydraulic and 
strongly hydraulic lime is burned. F.P.H. 
Study of hard finish gypsum plaster. T.N. McVay. Rock Prod., 31 [2], 92(1928). 
—Plasters of high strength may be made at a relatively low cost in commercial practice 
and their field of use extended. Treatment of gypsum with soluble sulphates before or 
after final calcination produces plasters of widely varying physical properties, the 
before-calcination treatment causing the plasters to be made plastic but having a higher 
shrinkage. Potash alum in general yields more satisfactory results than Glauber’s 
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salt, but other soluble salts may be as efficient as either of these. The physical proper- 
ties of the plaster can be controlled to a considerable degree by the temperature of the 
calcination, assuming the concentration of the soluble sulphates to remain fixed. The 
higher the temperature of calcination (within these investigation limits) the lower the 
reactions taking place in setting. The greater strength of plasters calcined at high 
temperatures compared with those calcined at low temperatures is probably due to a 
more thorough crystallization of the former and also the smaller amount of mixing water 
used, thus producing plasters of greater hardness and density. F.P.H. 

Aluminous fused cement and its application to reinforced concrete construction and 
stucco. OrtHaus. Tonind. Ztg., [64], 1130-35; [65], 1151-53 (1927).—A considerable 
number of tests were carried out on two types of cement, (1) a fused cement designated 
as “‘Alca,” (2) a high quality Portland cement designated as “S” brand. The material 
was to be used around a gas works and several factors favored the use of the aluminous 
cement. Its early strength, its resistance to ammonia and sulphate salts as well as its 
resistance to a continued temperature change which it is required to withstand made the 
aluminous fused cement the most desirable for — purpose. The successful patching 
of old corroded concrete is described. F.P.H. 

Effect of pulverized trass admixture to Portland cement mortar. ANoNn. Tonind. 
Ztg., 87, 1585-86 (1927); Rock Prod., 31 (2), 96(1928).—Frequently one encounters vague 
conceptions of the effect of finely-ground trass in Portland cement mortars. It is the 
best and cheapest method to counteract free lime produced as a result of the action of 
aggressive solutions or sea waters. The soluble silica of trass or puzzolans reacts the 
more readily the finer it is ground and the more intimately it is mixed with the cement. 
Other mineral admixtures result only in increased density of the mix, acting as pore 
fillers, with its consequent advantages, but cannot prevent deterioration when free 
lime is formed. Tests were made by the laboratory of the Bavarian Portland Cement 
and Trass Co., Méttingen, on specimens of neat Portland cement, mixes of 3 parts 
Portland cement to 1 part trass, 2 parts Portland cement to 1 trass, and 2 parts Portland 
cement to 1 trass and 1.5 parts lime hydrate, combined with standard sand to 1:3 
mortar, cured 24 hours in air and the remainder in water. The tensile strength of all 
specimens increased uniformly during the first 2 days. On the 3rd day neat Portland 
cement was above the other values, but was equaled on the 26th day by the 3 parts 
cement to 1 trass mixture, and on the 60th day by the 2 parts cement to 1 trass mixture. 
The strengths of the trass mixtures continued to increase and were considerably above 
those of neat cement at 90 days. It may, therefore, be concluded that during the last 
2 months of hardening a new substance was formed in the trass mortars, which consider- 
ably benefited the hardening. The cement-trass-lime mixture remains parallel to the 
neat cement mortar after 28 days. It is apparent that the action of trass is here counter- 
acted by the addition of lime. Similar results were obtained for compressive strengths. 
The effect of trass admixtures becomes evident somewhat later than in the tensile tests. 
Nevertheless, the curves of the trass mixtures are considerably steeper than those of 
neat cement after 28 days. The counteracting effect of the hydrate in the presence of 
trass is even more apparent here, as the curve flattens out after 28 days. The following 
strengths were obtained for a mix of 3 parts (by weight) Portland cement clinker to 
2 trass to 15 standard sand tested up to 90 days: 


Age (days) Tension (Ib. per sq. in.) Compression (Ib. per sq. in.) 
3 170 1700 
7 297 3110 
28 410 5100 
F.P.H. 


Flow of heat through limestone and lime. R.T. Hastam anv V. C. Smite. Ind. 
Eng. Chem., 20 (2), 170-74 (1928).—This work supplements work on the rate of heating 
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of solids by Gurney and Lurie. The methods of the latter are extended to solids such 
as limestone in which heat is utilized or liberated in effecting some chemical or physical 
reaction. The rate of heating is discussed as well as the rate of dissociation of limestone. 
From mathematical and experimental considerations a method is obtained for estimating 
the time necessary for complete dissociation of spheres under different conditions of 
preheat and with different surface temperatures. R.J.P. 
Sand for use in lime plaster. Anon. A.S.T.M. Comm. Repts., Part I (Series 
C66-27T), pp. 774-75 (1927).—Sand is the fine granular material resulting from the 
natural disintegration of rock, or from the crushing of friable sand-stone rocks. For 
use in lime plaster the general requirements are grading, sieve analyses, decantation 
test, and organic impurities. These are tentative specifications. R.A.H. 
Limestone, quicklime, and hydrated lime. Anon. A.S.T.M. Comm. Repts., 
Part I (Series C25-27T), pp. 776-91(1927).—Starting with treatment of sampie, 
methods of determination of silica and insoluble matter; iron and alumina, total iron, 
aluminum, calcium, strontium, magnesium, volatile matter, mechanical moisture, carbon 
dioxide, sulphuric anhydride, total sulphur, phosphorus, manganese, ferrous iron, are 
given. A method for the preparation of standard solution of potassium permanganate 
is included. These are tentative chemical analysis methods. R.A.H. 
The gypsum industry. Anon. A.S.T.M. Comm. Repts., Part I (Series C11- 
27T), p. 793 (1927).—Definitions are given for aggregate, consistency, gypsum molding 
plaster, gypsum plaster board, pottery plaster, wall board, Keene’s cement and plas- 
ticity. These definitions are tentative. R.A.H. 
Tests of fluid cement-water mixtures. Anon. A.S.T.M. Comm. Repts., Part I, 
pp. 307-12 (1927).—The purpose of these tests is (1) to compare strength tests on fluid 
cement-water mixtures; (2) to study the day-to-day uniformity of strength tests; (3).to 
study the effect of varying the quantity of mixing water in fluid cement-water mixtures; 
(4) to study the flow cylinder test for consistency of fiuid cement-water mixtures, and 
(5S) to study the possibilities of a 1- or 3-day strength test for Portland cement. The 
conclusions given are as follows: This investigation is somewhat inconclusive from the 
standpoint of uniformity of tests on a given cement by the 12 laboratories using fluid 
cement-water mixtures in the form of 2-in. cubes as compared with 1:3 standard sand 
briquets. When the two forms of test are compared on the basis of day-to-day variation 
for a given laboratory and the variation of the 3 specimens from the same batch, the 
fluid cement-water mixtures give more favorable results. A comparison of the data 
obtained from the 12 laboratories coéperating show that the present standard mortar 
briquet gives the most favorable results. The use of a fluid cement mix containing 
about 41% of water by weight of cement seems to be most suitable for a compression 
test. The fluid neat cement mixture presents the possibility of a 3-day test with fairly 
uniform results. R.A.H. 
Lime. (Report of Comm. C7.) Anon. A.S.T.M. Comm. Repts., Part I, 
pp. 324-29 (1927).—A new method for determination of mechanical moisture and an 
alternative method for the determination of carbon dioxide have been added to tentative 
methods of chemical analysis of limestone. R.A.H. 
The tensile strength of Portland-cement constituents. Jasper O. Drarrin.. Proc. 
A.S.T.M., 27 [2], 313-23 (1927).—A method of estimating the strength of Portland 
cement at various ages from a study of the variation in the strengths of the 3 principal 
constituents. Data on the strength of the 3 constituents, prepared from pure materials 
and tested in tension, have been taken from publications of the U. S. Bureau of Standards 
and used to estimate the strength of an average Portland cement. Comparison is made 
between the computed and the actual strength. The computed strength is lower than 
the actual strength, but the shape of the age-strength curve agrees with that of one of 
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the curves determined by experiment. This method of estimating the strength of 
cement is not practicable as a general method but is suggestive of future possibilities 
The need for more data is emphasized. R.A.H. 
Long-time test of high-magnesia Portland cement. P.H.Bates. Proc. A.S.T.M., 
27 [2], 324-34 (1927).—This paper presents data obtained in testing a number of cements 
prepared in the U. S. Bureau of Standards’ experimental cement plant, containing from 
normal to very high percentages of magnesia. The data obtained in testing at early 
ages and a detailed discussion have already been presented in Tech. Paper No. 102 of 
the Bureau of Standards. This paper contains in addition data obtained in testing 
concrete made from the cements at the end of 10 years. With care in manufacture, a 
satisfactory cement could be produced containing 6.5% of magnesia. Such cements 
would have lower early strengths than those of lower magnesia content, but show a 
sufficiently marked gain in strength with age to justify classing them with normal 
cements at later ages. Ten-year strengths of concretes made from cements containing 
as much as 14% magnesia showed no marked disintegration. R.A.H. 


Improved brick mortars. LAURENCE E. WeymoutHs. Proc. A.S.T.M., 27 [2], 
446-64 (1927).—Results of a series of tests on 60 different brick mortars, ranging from 
very plastic to very lean mixes, are given. The mixes were made up to the same con- 
sistency as measured by the slump of a 2- by 2!/:-inch cylinder of the mortar. The 
plasticity was measured on an Emley plasticimeter according to a method modified 
somewhat from the standard A.S.T.M. method for the plasticity of hydrated lime. 
Six 3- by 6-inch cylinders and 6 standard briquets were made in each case for compressive 
and tensile strengths at 28 days and 6 months. The specimens were stored in a damp 
room. Five pairs of bricks were laid up with each mix and tested at 28 days to measure 
the adhesive strength of the bond. The times of initial and final set and the weight 
per cubic foot were observed in each case. Three cement-sand ratios were used: 1:6, 
1:12, and 1:18 by volume, and varying proportions of hydrated lime and diatomaceous 
silica. Considerable time was spent in working out satisfactory methods of testing, 
as there are at present practically no standard tests applicable to brick mortars. The 
results bring out some interesting relations between the plasticity, strength, and com- 
position of mortar mixes and show particularly how a large increase in strength may be 
obtained by the use of diatomaceous silica. R.A.H. 

Heat changes during the setting of alumina and Portland cements. A. A. JAKKULA. 
Eng. News-Rec., 99 [24], 955 (1927).—The setting of cement is chiefly a chemical action 
accompanied by heat. Alumina cement behaves differently from Portland cement. 
The testing apparatus, methods of measuring temperatures, and heat developed are 
described. Three figures are given showing temperature curves of neat alumina cement 
using variable initial temperatures, temperature curves of various mixes using the same 
initial temperatures, and the comparison of the heat generated by various mixes of 
alumina and Portland cements. J. concludes that (1) neat alumina cement specimens, 
with the heat confined, give a temperature above the boiling point of water due to the 
chemical action of setting and hardening; (2) a decrease in the richness of the mix reduces 
the temperature rise; (3) the alumina cement specimens reached a temperature 4 times 
that of a similar Portland cement specimen; (4) with alumina cement; a temperature 
rise of 100°F took place in approximately 15 minutes; (5) a high initial temperature 
causes quick setting of an alumina cement mix; (6) for the same mix and water-cement 
ratio the alumina cement specimens generated over twice as much heat as Portland 
cement; (7) at initial temperatures below 80°F the temperature of alumina cement 
concrete will start to rise in about 5 hours. G.W.W. 

The action of pure water on hydraulic cements. RENGADE. Ciment, 32, 370-72 
(1927).—Distilled water falling on halves of briquets first washed the surface grains of 
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sand bare in 5 to 12 weeks and then dug out acrater. A specimen made of an aluminous 
cement withstood the attack for 100 weeks. A super-Portland cement was next best 
while lime was the poorest. The calcareous Rhone River water had no effect on the 
specimens. (C. A.) 
The constitution of the clinker of Portland cement. I. ALEKSANDROV. Jour. Russ. 
Phys.-Chem. Soc., 58, 1362-72 (1926).—Powdered clinker (10 g.) removes 62.7% of 
naphthene acids (molecular weight 188) from 11.8% solution in dry benzine. The 
phenomenon does not conform to the adsorption equation which seems to indicate its 
chemical nature. Ca salts of the naphthene acids of molecular weight 160-170 were 
found in the ether extract and proved easily soluble in benzine. Salts of acids of 
molecular weight 210 swell in benzine and at the end of 3 days can be dispersed by 
shaking. Ca salts of the acids of molecular weight 310 (from solar oils) swell but do not 
disperse. The absorption of naphthene acids increases with the degree of dispersion of 
the clinker, i.e., CaO is quite evenly distributed throughout its mass. When free CaO 
is converted into CaCO; by treating the clinker with dry CO:2, the amount of the naph- 
thene acids absorbed falls from 50% to 0.1-0.2% (probable experimental error). The 
addition of naphthene acids to cement results in the formation of films of Ca soaps 
insoluble in water which prevent the latter from coming into contact with lime. The 
reaction between naphthene acids in dry benzine (C,H2.42) must occur between whole 
mols. 
Water-soluble alkali salts in cement. F. Zement, 16, 422-23 (1927).— 
The presence of 0.5% and 1% KS reduced the strength of fresh cement about 15 and 
25%, respectively. CaS has a similar though smaller influence. (C. A.) 


BOOK 

German Cement and Concrete. (Die Deutsche Zement Industrie.) RIEPERT 
(assisted by QUIETMEYER, SCHOTT, AND HAEGERMANN). Reviewed by P. H. Bates 
in Eng. News-Rec., 99 [24], 969(1927).—A record of the development of the cement 
industry in Germany is given. The first part of the volume gives the historical back- 
ground of cement. The development of Portland cement is worthy of particular 
attention. Part II is devoted to concrete with a small part given to the design of 
concrete mixtures and the remaining portion to the application of concrete in structures. 
Discussion of the various moduli, ratios, etc., is lacking. The last part is of value only 


from a financial viewpoint. The large volume is typical of German thoroughness. 
G.W.W. 


PATENTS 


Cementitious composition. Jesse A. McCormick AND CHARLES A. CABELL. U. S. 
1,656,984, Jan. 24, 1928. A cementitious composition comprising hydrated lime, an 
aluminous material, a sulphate and a carbonate. 

Cement-kiln system. Davip S. Jacospus. U. S. 1,658,443, Feb. 7, 1928. The 
combination with a plurality of rotary cement kilns arranged in a substantially parallel 
series, of a horizontally extending flue common thereto, and draft-producing means 
connected to the common flue beyond the series of rotary cement kilns, the connections 
between the kilns and the common flue being arranged to equalize the flow of gases 
through the several kilns irrespective of their relative distances from the draft-producing 
means. 

Fused cement from phosphate slags. Brit. 267,518; Rock. Prod., 31 [2], 96(1928).— 
Iron ore or scrap iron is added to reduction wells or slags containing phosphates, with 
further addition of alumina, lime, and silicas (optional), the amounts depending on the 
quantity already present in the wells and the desired cement composition. Sufficient 
iron is added to combine _with all the phosphorus in the well. F.P.H. 
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Tunnel kiln production of cement. Fr. 612,391; Rock Prod., 31 [2], 96(1928). 
The raw material is conveyed in small wagons through a tunnel kiln in which it passes 
successively through a drying and causticizing zone, a clinkering zone, and a cooling 
zone, F.P.H. 


Enamel 


White enamel and gray hair. R. D. Cooke. Jour. Amer. Ceram. Soc., 11 (3), 
126-30 (1928).—The causes of opacity are discussed and examples listed. The chief 
cause is the great difference in indices of refraction of materials intimately mixed. The 
explanation of white enamels is given, discussing the effect of thickness on the reflection 
factor, and the intrinsic whiteness of enamels. 

Modern research on the structures of metals. WHEELER P. Davey. Jour. 
Franklin Inst., 205, 221-28 (1928).—X-ray work is useful in industrial research labora- 
tories in the solution of factory problems such as locating faulty spots in castings, im- 
purities such as splinters of wood, hair pins, and tin foil in mica insulation and even in 
examination of shoes for nails in the soles. X-rays have been found to be particularly 
useful as an aid to development work. The density of materials can be obtained by 
measuring the lattice perameter of the crystals. It is also useful in determining the 
presence of impurities. The greatest usefulness on X-ray bulbs lies in the discovery 
of new facts. X-rays are applied to metals and alloys as a means for explaining the 
facts regarding the physical properties of these materials, bay Be 

Prevention of cooling cracks in sheet-metal enameled ware. W. SCHEFFEL. 
Keram. Rund., 35, 824-25(1927).—To prevent cooling cracks in enameled ware a 
corrugated metal sheet which has been welded in one or two places to a plane metal 
sheet is substituted for the usual plane metal sheet on which the ware is placed after 
being taken from the furnace. The edges of the plane sheet are turned over to entrap 
the air in the corrugations of the under sheet and thus to provide a poorly conducting 
table. H.I. 

Rust speck formation in enamels. HuGo Keram. Rund., 35, 843(1927).— 
Rust specks may be caused by (1) improper pickling of the casting, (2) sulphidic coal 
dust, (3) delayed removal of the casting from the mold, (4) porous castings, (5) damp 
air or sand in sand-blasting, (6) graphite specks, (7) improper drying. H.I. 

The drying of enameled ware. L.VIELHABER. Keram. Rund., 35, 865-66 (1927).— 
To conserve space in enameling plants the artificial drying of enameled ware (before 
firing) is necessary. Special drying rooms using air preheated by waste gases from the 
enameling furnaces are advantageous. Proper ventilation of such rooms is necessary 
but care must be taken to prevent drafts. The use of tunnel driers is suggested. In 
tunnel driers the ware may be moved at a rate of 0.5 meters per minute. Where the 
air temperature is 75°C, ware may be completely dried in 30 minutes and the tunnel 
drier must therefore be at least 15 meters long. Where waste heat is not available 
special air heaters may be provided. H.I. 

The Ferro wet process of vitreous porcelain enameling. W.MArsHALL. Foundry 
Trade Jour., 37 |587], 124(1927).—The castings must be of good quality, free from 
dust and slag, and have a smooth even surface free from sand and blow holes. The 
patterns to make the castings should be of metal. Thick or thin spots in castings 
cause ‘‘cold shots” which are liable to crack during firing. Sharp-cornered and angled 
castings should be avoided. The down face of the casting should be enameled. The 
gates should be on the edge and not on the face. The castings should be poured from 
the middle of the heat and not exposed to the weather or stored where they will absorb 
moisture. Eliminate foundry facings if possible, because if included in the iron and not 
removed in the sand-blast they will oxidize under the enamel emitting gas during the 
firing causing bubbles. Avoid printing and returning the pattern. The ideal cupola 
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mix composition for casting suggested is as follows: CC 0.63, Gr 3.05, Si 2.5-3.0, Mn 
0.44-0.54, S 0.65-0.9 and P .64~-.69, GC 3.05. The use of new iron will more than 
counterbalance its extra cost. G.W.W. 
Examination of enamels. L. N. MuRAWLEFF AND P. O. Gricorjew. Sprechsaal, 
60 [51], 959-62 (1927).—Methods for the examination of the raw materials, frits, and 
products of the enameling industry. R.A.H. 
Preparation of metal ware for enameling. Fritz Kroye. Sprechsaal, 60 [52], 
1048-50 (1927).—A review of the developments which have taken place in the work 
on sheet metal and cast-iron ware for enameling during the past 50 years. R.A.H. 
Enamel sanitary ware by continuous process. ANON. Ceram. Ind., 10 [2], 163-64 
(1928).—Most enameling plants engaged in the manufacture of cast-iron sanitary ware 
use either the single- or twin-hand operated furnace of the intermittent type for firing. 
There are usually three coats of enamel applied. The methods of applying and firing 
these enamels might be improved and suggestions toward this end are given. A diagram 
of the proposed plant for continuous sanitary cast-iron enamelware is given. After 
the tub emerges from the continuous sand blast it is turned upside down on special rack 
and first coat either sprayed or painted on. It is placed on a conveyer, sent through 
a drier, and if necessary can be inspected along conveyer during the interval between 
drier and point where it enters the heating chamber or grip coat continuous furnace. 
There are two doors, one at either end of each of the furnaces and because of the com- 
paratively slow movement of the ware each piece is placed in these chambers before and 
after firing to prevent serious heat loss in the main firing chamber. After each piece 
comes from a furnace it is shunted either left or right to dredging tables and then placed 
again on the conveyer for first cover and second or finish coats. After passing through 
the second-coat furnace inspection could again be made while on the conveyer, and 
pieces could be turned upside down for their travel through the continuous paint-spraying 
booth. F.P.H. 
Influence of smelting on acid resistance of enamels. T. SCHAUER. Ceram. Ind., 
10 [2], 166-88 (1928).—The results of a number of tests on the effect of smelting upon 
the acid resistance of enamels are summarized. (1) The violence of attack by solutions 
is in exact ratio to their degree of dissociation. (2) Resistivity is greatly diminished by 
bad cooling. (3) Resistivity of enamels is enhanced in proportion to the degree of 
resistance which the raw material combinations in the frit offer of themselves to chemi- 
cals. (4) Resistivity of enamels increases when fusion has incorporated into the frit 
a combination of low solubility in the presence of the solvents for which it is intended. 
This is true even though individual materials before fusion may possess a relatively 
high degree of solubility. (5) Ready disintegration of an enamel is predicated on 
greater solubility. (6) Lixiviation proceeds the more rapidly, the more easily soluble 
the salts formed in the solution. (7).Dissolution of enamel diminishes under repeated 
treatments, never, however, to the zero point. fp. o 
Effect of temperature on the solubility of iron oxide in iron. C. H. HERTY AND 
J. M. Gatnes. Min. and Met., 9 [254], 78(1928).—The solubility curve for FeO in 
pure iron has been determined between the temperatures 1535 and 1750°C. Slags 
ranging from 40 mol. % FeQ up to nearly pure FeO were employed, the diluent con- 
stituents being chiefly CaO and MgO. The solubility at 1535°C is 0.94% FeO (0.21% 
O2); at 1600°C, 1.36% FeO (0.304% O,); and at 1700°C, 2.02% FeO (0.452% O2). 
It is shown that FeO in the slag dissolves in iron as the compound FeO. It is also 
established that if any compounds are formed between lime and oxides of iron in the 
slag, these are broken up at the slag-metal surface so that all of the FeO is free to dis 
solve in the iron. F,P.H. 
Testing iron by electrical resistance. W. A. Forses. Amer. Iron Steel Inst. 
(Advance Paper, N. Y. Meeting), pp. 77-78(1927).—The fact that C and other elements 
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increase the electric resistance of iron has been utilized in the laboratories of the U. S. 
Steel Corp. to develop a quick method of checking the grade of metal. A bar of the 
metal is tested in series with a bar of standard composition. If the two bars are of the 
same grade there is no swing of the galvanometer needle. The standards are given. 
H.H.S. 
New enamel plant in Canada. ANon. Chem. and Ind., 47, 8(1928).—The Ferro 
Enamel Co., Canada, Ltd., a subsidiary of the U. S. company at Cleveland, proposes 
to construct a factory either at Ottawa or at Kingston. Feldspar is available from a 
mine in Frontenac County. H.H.S. 
Manufacture of titanium white. A. Dutac. Rev. chim. ind., 36, 263-66, 294-97 
(1927).—A description of its common manufacture, based mainly on French patents. 


(C. A.) 
Glass 


The determination of iron in glass sand. G. E. F. LuNpELL anp H. B. KNowLgs. 
Jour. Amer. Ceram. Soc., 11 [3], 119-25 (1928).—Data are presented in tabular form 
showing the determination of iron in the Bureau of Standards Sample of Glass Sand, 
No. 81. The electrometric titration, HS reduction, and gravimetric methods are de- 
scribed in detail. 

Fluorspar, cryolite, and artificial cryolite as opacifiers in the glass industry. Huco 
Ktai. Keram. Rund., 35, 823-24 (1927).—K. has observed that (1) small quantities 
of fluorspar, sodium fluoride, sodium silico-fluoride, and cryolite act always as fluxes; 
(2) opacity is produced as soon as a certain upper limit, which is different for each 
opacifier and very high for fluorspar, is exceeded; and (3) with an opacifier present, glass 
which is usually clear becomes milky-white when it is reheated and slowly cooled. 
Cryolite is considered a better opacifier than fluorspar because of the smaller quantity 
required. Since Greenland is the only commercial source of cryolite, synthetic cryolite 
is suggested as a satisfactory substitute. H.I. 

Requirements for a pure red lead for glass making and methods of analysis. RUDOLF 
ScHMIDT. Keram. Rund., 35, 840-43 (1927).—Although pure red lead contains 65.11% 
PbO and 34.89% PbO. commercial! red lead also contains varying amounts of Pbs;0, 
and often as little as 24-26% PbOs. Red lead with low PbO, content used in glass 
batches make the glass difficult to melt and to refine. ‘“Scarlet-red” lead (crystalline 
red lead) is more satisfactory for glass making than “brick-red"’ lead which is more 
pulverulent. The oxides of antimony and tin and PbSQ, are the principal impurities 

_in red lead which has not been deliberately adulterated. Other impurities are Fe, Cu, 
and Co. For glassmaking purposes FeO; should not exceed 0.005%, CuO 0.002%, 
and Sb20; 0.006%. A chemical method for determining the purity of the red lead 
and for determining qualitatively the nature of the impurities is given as well as the 
detailed method for quantitative chemical analysis. H.I. 

Protective glasses. H. Mergess. Keram. Rund., 35, 859-61(1927).—Results of 
measurements of transmission on special glasses for eye protection used in certain 
industrial operations such as welding are given for the ultra-violet, visible, and infra-red 
portions of the spectrum. H.I. 

Glass pots and their design. H.ScHNuRprEIL. Sprechsaal, 60 [47|, 874-77 (1927). 
—A general discussion cn glass melting in pots with a description of, and advantages in 
using a newly designed pot having a channel extending along the diameter of the base. 

R.A.H. 

A review of the bottle (glass) group in a 4-dimensional diagram after Zschimmer. 
T. Cantor. Sprechsaal, 60 [48], 891-93; [49], 920-22; [50], 941-43; [51], 962-66(1927). 
—256 analyses and syntheses are given of representative glasses taken from the bottle 
group of the 4-dimensional system. R.A.H. 
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History of glass research. E. ZscuimmMer. Sprechsaal, 60 [52], 1016-22 (1927).— 
Outstanding events during a period of 60 years in glass research as accomplished by 
C. Nehse, M. Miller, O. Schott, R. Weber, F. Reinitzer, R. Zsigmondy, are recorded 


in Sprechsaal. R.A.H. 
Development in physics of glass. H.Scuutz. Sprechsaal, 60 [52], 1022-23 (1927). 
—A short review covering the past 60 years. R.A.H. 


Influence of technical physics on the technology of glass. G. GreHLHorF. Sprech- 
saal, 60 [52], 1024-25 (1927).—How the development of knowledge on the analyses and 
constitution of glasses has led to knowledge regarding the physical properties. 

R.A.H. 

Glass manufacture by machinery. A. WENDLER. Sprechsaal, 60 [52], 1025-29 
(1927).—A review of the progress and development of glass working machinery since 
1868. R.A.H. 

White hollow glassware manufacture. F. Eckert. Sprechsaal, 60 [52], 1030-34 
(1927).—Little change is shown in composition of these glasses in 50 years. Discussion 
on decolorization, full and half automatic finishing, positive distribution and its sup- 
positions, and various methods of shaping the glasses. R.A.H. 

Construction of glass furnaces. HuGo KNnosiaucn. Sprechsaal, 60 [52], 1041 
(1927).—Development of the different types of furnaces used in this industry for 69 
years is briefly reviewed. R.A.H. 

Devitrification of glasses. (Suppi. to 4th Rept.). Kozo Tasata. Electrotechnical 
Laboratory, Research, No. 211 (1927).—The same method of surface devitrification by 
heat as described in the previous papers by T. has been applied to glasses consisting of 
RO, MgO, and SiO». In the experiments with other kinds of glasses, it was necessary 
to seek the points of no devitrification for each series of melts by previous experiments, 
as shown in Researches Nos. 175 and 191. In this case, however, by analogy with the 
results obtained in the foregoing experiments, the boundary lines of devitrification for 
each series of glasses, RO, 0.5MgO, ySiO2; R2O, 1.0MgO, ySiO2; R2O, 1.5MgO, ySiO:; 
and R20, 2.0Mg0O, vSiO2, have been assumed; namely that MgO combined with MgO, 
2SiO2, and also that molecules of MgO, 2SiO: dissolved no silica. The conditions and 
results of the experiments are summarized in tabular form. Considerable crystallization 
of magnesium silicate during the forming of the samples prior to the devitrification 
experiment occurred in glasses containing more than 1.5 mols of MgO and having a 
molar per cent of K;0 in alkalis below 40%. Weathering action was marked in glasses 
containing less than 0.5 mols of MgO to 1 mol of R,O, a fact common to all other kinds 
of glasses. From the results of the experiment T. gives the constitution of the glasses 
as R,O-MgO-SiO2; R:O 2Si0:+MgO 2Si0.+SiO>. E.J.V. 

Plate glass polishing machines. I. F.W. Preston. Glass Ind., 9 [2], 27-29 (1928). 
—A nonmathematical account of the theory of plate glass polishing written for the 
layman. It is intended to explain and amplify P.’s mathematical treatise on the same 
subject. (See Ceram. Abs., 6 [10], 431(1927).) What happens when glass is polished 
has been the matter of a great deal of debate. Some contend that the ground surface 
is liquefied by the drag of the polisher and, as it were, is spread about like bytter on 
bread. Others contend that polishing is really just an exceedingly fine grinding opera- 
tion. Experiments have shown that glass is completely removed from the main body 
of the glass and may be collected later from the polisher. Rate of polishing is defined 
as the rate at which glass is being removed at a given spot, and is about '/20 of a 
cubic inch per square foot per minute in a good modern plate glass machine. E.J.V. 

Fabrica Mazda. Anon. Glass Ind., 9 [2], 37(1928); abstracted from General 
Electric Co., The Digest—A description of a modern incandescent lamp making factory 
set up in Rio de Janeiro in 1921. It is owned by General Electric, S. A., and has the 
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advantages of intimate contact with all the improvements taking place in the factories 
and laboratories of the General Electric Co. in the U. S. E.J.V. 
Electrolytic chromium plating of glass molds and cylinder materials. Kurt ILu1c. 
Glastech. Ber., 5 {6], 241-52 (1928).—On the iron molds used in the glass industry, es- 
pecially in the production of pressed and hollow glassware, it is imperative to use a pro- 
tective agent which will furnish resistance to thermal, chemical, and atmospheric in- 
fluences. Among the various materials to be considered for this purpose, chromium 
predominates. A nickel-chrome-iron alloy is so hard that it is almost impossible to 
make molds from’it. Soft gray cast iron with a hardening, protective coating makes 
a mold that is resistant to thermal, chemical, and atmospheric corrosion. Galvanic 
deposition of chromium is the best. Sargent uses an electrolyte containing 245 g. of 
chromic acid per liter plus small quantities of chromium sulphate. His current density 
amounts to 1000 amperes per square meter. The chromium plating itself is done in 
different ways and depends on the material to be protected, as well as the kind of 
corrosion from which protection is desired. Besides furnishing protection from cor- 
rosion the chromium deposit, due to its extreme hardness, provides for an increased 
capacity of resistance of the basic metal to friction, shocks, and percussion. In many 
cases small additions to the electrolyte of other metal salts, such as copper sulphate, will 
improve results. Special care should be exercised to control the proper content of 
uncombined sulphuric acid in the solution. The galvanic process is carried on in vessels 
which in smaller plants consist of earthenware. Iron vessels coated with a special kind 
of enamel or with an acid-proof layer, as well as wooden vats lined with lead sheeting, 
or aluminum vessels, may also be used. In America steel vessels are used. The anodes 
are strips of lead which are hung into the solution; the objects to be chromium plated are 
attached to cathode bars. In order to plate articles of various sizes in the same solution 
the electrolyzing vessel is provided with movable electrode bars. The temperature 
of the solution should be 20°C for dull deposits and 35°C for bright deposits. The 
effects of shape, type of iron, etc., are discussed and illustrated. A chromium deposit 
will prevent corrosion, keep the contours of the design sharp and the surface smooth, 
and the glass will detach completely. Frequent cleaning will be eliminated. In some 
cases more than 150,000 objects were pressed in the same mold without any cleaning 
or recarving; it was merely blown out and wiped off. The outlines were all of the sane 
sharpness and had the same bright polish. Chromium plating is very inexpensive. 
E.J.V. 
The thermometer industry in Thuringia. H.Fiscner. Glastech. Ber., 5 {7|, 307- 
30(1927).—The thermometer industry is a branch of the lampworking industry of 
Thuringia, which developed about the end of the 18th Century. It owes its existence 
to the older glass manufacturing industry of the region, which succeeded in producing 
a glass especially adapted to lamp working, due to the alumina content of the sand used, 
which prevents devitrification during the period of softening of the glass. The city 
of Lauscha must be considered the birthplace of the industry, a city famous for its manu- 
facture of glass beads and glass jewelry. From there it spread to Stiitzerbach. In the 
city of Thuringia thermometers were first made on a factory scale. Berkes made the 
first ones. The year 1830 marks the beginning of the thermometer industry in Thu- 
ringia. F.F. Greiner of Stiitzerbach made 64 varieties of hydrometers and thermome- 
ters. After his death in 1855 a number of his employees went into business for them- 
selves. The potash,soda-lime glass which had been used up to the year 1850 was re- 
placed by a pure soda-lime giass by Friedrichs without realization of the advantages 
of this change, 1.e., the small thermal afterchange of the glass. The lowering in quality 
caused by using both alkalis was the reason for beginning the systematic research by 
the Imperial Standards Committee and the laboratory of glass technology of Jena. 
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The result of this study was a recognition of the fact that glasses which contain only 
one alkaline constituent give a thermometer glass having only a small depression of the 
zero point and subsequent rise of the latter. The firm of Schott & Gen. of Jena, since 
the year 1885 has made so-called normal glass, known as 16"7, At the request of the 
government the firm of Greiner and Friedrichs, Stiitzerbach, began making this kind 
of glass in 1886. Since 1914 it is also being made by the Glassworks Gustav Fischer, 
and since 1926 by the Glassworks Sophienhiitte, Ilmenau. Since 1860 clinical ther- 
mometers have been manufactured in various forms. In 1870 the English prismatic 
clinical thermometer was made. The state established in 1889 an institution for the 
testing of thermometers. The specifications have been drawn eloser and closer. The 
testing of clinical thermometers has become obligatory since 1921. E.J.V. 
The plate glass process of Bicheroux. A. WENDLER. Glastech. Ber., 5 [8], 337-50 
(1927); Glass Ind., 8 [10], 231-38(1927); see also Ceram. Abs., 7 [1], 16(1928). 
E.J.V. 
The nature of the glassy state. E.BrrGer. Glastech. Ber., 5 [9], 393-405 (1927).— 
Not until the past 50 years has there been any discussion as to the nature of the glassy 
state. The conception has finally been formed that glass is an extremely viscous, 
amorphous, undercooled solution. This answer to the question, however, has been 
modified and enlarged through recent investigations. Asa result of the new conceptions 
we now have the view that glass passes through three phases, depending on the existing 
temperature, i.e., the liquid, the viscous, and the brittle state. The viscous phase is 
bounded by the higher and lower temperature limits, which are further explained through 
researches regarding changes in viscosity and the modification of certain properties 
during the change from the brittle into the viscous phase. The deeper cause of these 
transformations lies in the fact that glass contains compounds which are easily polymer- 
ized. The changes in the molecular structure, characterizing the three phases, are 
further explained. The dependence of the properties of glass on its previous history is 
emphasized. Finally a review of the enlarged conception of the glassy, amorphous 
state is given, and a classification of the various glasses proposed into irreversible and 
reversible, organic and inorganic, and into glasses consisting of allotropic elements or 
compounds, and those consisting of complicated solutions. E.J.V. 
Make largest optical glass disk. ANon. Ceram. Ind., 10 [2], 155(1928).—A huge 
disk of optical glass, to be used as a mirror in a reflecting telescope, which took 8 months 
to cool has been perfected by the Bureau of Standards. The glass is 70 inches in 
diameter, 11 inches thick, and weighs about 3500 Ibs. After 4 unsuccessful attempts 
in the Bureau of Standards to obtain a disk of the size required, a unique method was 
developed. One thousand pounds of culiet (broken glass of the same composition as 
the glass to be made) and 4600 pounds of sand and chemicals were melted in a single 
large pot in a gas-fired furnace. The.molten glass was stirred by hand for 6 hours and 
at the proper time the pot was tapped. The molten glass flowed into a mold of the re- 
quired size, which was especially designed for the purpose. The temperature of the 
glass when poured was about 2400° F. For one week the temperature was slowly 
lowered until it reached 1112°. The glass was held at this point for about 4 days to 
allow the temperature of the glass and furnace to become uniform throughout. At 
1112° this particular kind of glass (borosilicate crown) is quite rigid and yet suffciently 
viscous to yield to cooling stresses without danger of cracking. Beginning on May 8 
the glass was allowed to cool slowly at an average rate of 4.5° a day till 860° was reached. 
It was then annealed at this temperature for 6 weeks, during which time no variation 
greater than 2° F was permitted. Final cooling was started on Aug. 30 and room tem- 
perature was attained on Jan. 16. Pras. 
Glass making at Paden City, W. Va. Anon. Ceram. Ind., 10 [2], 156-59 (1928). 
—(1) The method of rolling wire glass at the plant of the Paul Wissmack Glass Co. 
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is interesting. A ladle of glass is dipped from the tank and cast on the table. Then 
the wire is inserted into the rolling machine which automatically presses it into the glass. 
This particular machine has water-cooled rollers and the wire is brought over a bridge- 
like form which is a part of the machine and into a slot just behind the rollers so that 
when the rollers clamp to roll the glass, they catch hold of the wire and press it into the 
glass which pulls it as it is rolled. After the sheet is rolled, an automatic hook pulls the 
rolled sheet into the leer. When the sheet is in position the hook releases automatically 
and reposes in position for the next sheet. This leer is 18 ft. wide by 200 ft. long. As 
the glass reaches the cold end it is inspected, cut into desired widths, packed in boxes, 
and transported by monorail to the huge storage shed, where there is sufficient space to 
store 120 cars of glass. The manufacture of opalescent and cathedral glass is de- 
scribed. (2) A device of special interest at the Paden City Glass Co. is the sanding 
wheel used for finishing off the feet of tumblers. It consists of two large revolving 
stone wheels about 3 ft. in diameter and above each is located a steel disk attached to a 
central shaft. In this disk are openings into which the tumblers are set. Above each 
stone are 2 pipes; through one flows sand for grinding and through the other water to 
aid in grinding. A small bag of shot is placed in each tumbler as it is set in the disk. 
This weight keeps the foot of the glass on an even bearing and insures a ground surface 
that is smooth and level. A minute is sufficient for grinding. F.P.H. 


Unit process of glass manufacture. Anon. Ceram. Ind., 10 [2], 160-62(1928).—A 
discussion is given of some of the advantages of the single machine tank unit. Some 
of these advantages are as follows: (1) smaller amount of glass necessary, (2) less time 
in heating up the individual tank, although the number of operations must be con- 
sidered, (3) possible better temperature control, (4) less loss through accidents, (5S) 
quicker hot repairs and cheaper cost, although it will mean one repair for each machine, 
(6) quicker change of glass, (7) less production loss when tank is down, (8) greater all 
around flexibility. The disadvantages are: (1) limited production capacity per tank, 
(2) higher initial installation cost. A sketch is given of the type of plant discussed. 

F.P.H. 


Temperature shock-proof glass. ANoNn. Ceram. Ind., 10 [2], 198(1928).—A glass 
which is insensitive to abrupt changes of temperature contains at least 45% silica,2-15% 
boron trioxide, and 4~30% lime and magnesia together, according to Sprechsaal, it is 
characterized by the fact that it contains 2-3% alumina and not more than 8% alkali 
oxide. F.P.H. 


The Lovibond color system. K.S.Gisson anv F. K. Kraus. Bur. Stand., Ses. 
Paper, No. 547, 46 pp.—The attempt is made to specify in fundamental absolute terms 
the essential properties of the standard glasses (in particular, the set marked B.S. 9940); 
to specify in reproducible terms a standard Lovibond scale which should represent the 
actual colors as closely as possible, irregularities or erratic variations being eliminated, 
and to provide suitable methods for obtaining the equivalents of actual glasses in terms 
of the standard scale mentioned. Spectral] transmissions are measured visually on the 
K6nigs-Marten spectrophotometer between 450 and 690uyz in 10upu steps, and between 
400 and 540yu photoelectrically, and between 600 and 750uu thermoelectrically. Photo- 
graphic measurements are made in certain cases on several glasses. Thus methods over- 
lap and check each other. The integral transmissions for sunlight are computed and 
checked for certain combinations by direct measurement by flicker photometry. The 
results occupy 21 pages, tables, and graphs, and show that certain of the gradings, for 
example, are incorrect, the glasses marked 7.0R and 6.0R being practically the same, 
while there is a big jump between 7.0R and 8.0R. In neutral combinations, the high 
transmission for red points to the use of cobalt glasses without the addition of copper, 
which subdues that red band. It is possible to match a given shade by different com- 
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binations of colors, the loss of light by reflection at surfaces making this possible, al- 
though not taken into account in the tintometer instructions. A second set of red 
and yellow tintometer glasses tested later by the same methods gives results for red 
glasses which fit the Bureau of Standards curve fairly well, while those for the yellow 
glasses at wave-lengths below 440yu fall on a curve of slope a little greater than that of 
the Bureau glasses. (J.S.G.T.) 
The mechanical manufacture of window glass. M.BAsILLe. Chimie et industrie, 
18, 371-80 (1927).—Description of the Fourcault and of the Libbey-Owens processes 
as carried out industrially. (C.A) 
Temperatures of the commencement of fusion and of tempering of industrial glass. 
E. Damour AND A. Tuouret. Compt. rend., 185, 939-41(1927).—The temperature at 
which fusion begins is denoted by an increase in the dilatation of the glass. The tem- 
pering and annealing temperatures of a number of industrial glasses have been shown to 
be equal, the former being determined by examining the effects of polarized light on 
rapidly cooled test pieces, and the latter from the point of separation of the 2 dilatation 
curves of the same glass tempered or annealed. The fusion and tempering temperatures 
may be confused with those of rapid and slow annealing, respectively. (B.C.A.) 
Jena thermometer glasses. H.Tutene. Glas und Apparat, 8, 1 (1927).—In 1880, 
thermometer glasses were inferior, but in 1884 Abbe, Schott, C. Zeiss, and R. Zeiss 
founded the Jena Glassworks and began to manufacture the Jena Normal Glass 16"™'. 
In 1891, the 59!!! glass was discovered at the Jena works. Then followed Jena Su- 
premax, which withstands 30 atmospheres internally at 635° with a cubical expansion 
of 104 10-7 and a depression constant of 0.01; Jena 2954!" with a softening temperature 
25° higher than 59!!! can be used at 535° under a pressure of 25 atmospheres, and shows 
only 0.05° difference from the platinum theromomeier between 0° and 100°. Its depres- 


t 2 
sion constant is only half that of 59!!! and expansion is 0.6128—~ +0.01473 md 
100 100 


mm./meter. It can be joined to both 16" and 59!!!, and platinum can be scaled into 
it so that it is good for making contact thermometers. T. gives tables of comparison 
between the platinum thermometer and Supremax and 2954!, (J.S.G.T.) 
The significance of the rare earths in spectacle glass. GrorG JAECKEL. Glas-ind., 
35, 130(1927).—Reference is made to the early attempts to introduce the rare earths 
into optical glass. A practical application of neodymium, which gave to glass a rose 
to lilac tint, was first proposed by G. P. Drossbach in his German Patent 103,441 for 
“decolorization of glass by a combination of neodymium and erbium.” In 1911, in 
Vol. I. of Dralle’s “Glasfabrikation,’’ neodymium was mentioned as a means of de- 
colorizing, but it appears to have escaped general notice, since recently a patent has 
been issued on the same subject to the Corning Glass Works. The importance of the 
rare earths in spectacle glass was first recognized in a patent taken out in 1912 by 
Sanoskopglas, Ltd., of Berlin. The patent is alleged to have arisen from the false as- 
sumption that “the rare earths in glass show broad absorption bands in the ultra- 
violet, and that, by a suitable mixture of the rare earths, these bands contract into one 
another, so that a glass can be obtained which absorbs all the injurious ultra-violet 
rays.’’ With it, however, had begun an interesting chapter in eye-protecting glasses. 
That the fundamental conception which led to the invention of the Sanoskop glasses 
was false was shown by spectrophotographs taken in the laboratory of the Sendlinger 
Optical Glassworks. Oxides of the rare earths, didymium, neodymium, erbium, 
lanthanun, praseodymium, and cerium (amounting to 3%) were respectively added to 
the frit of a simple spectacle glass and the resultant glasses compared spectroscopically 
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with Sanoskop glass. The spectrographs showed that the ultra-violet absorption of 
Sanoskop glass was traceable only to its cerium content, while the other rare earths 
showed no noteworthy evidence upon ultra-violet absorption. (J.S.G.T.) 
The use of cullet in glass manufacture. J. Currie. Glass, 4, 243(1927).—While 
cullet in the batch is beneficial when used between certain limits, its indiscriminate use 
is liable to cause trouble, and if it comprises more than '/; of the batch mixture, stiff 
and brittle metal is almost certain to result. The grinding of the cullet to a size com- 
parable with that of the remainer of the batch materials and thorough mixing are 
advocated, since large lumps of cullet sink in the hotter tank metal when charged, and 
leave the lighter batch on top, thus causing two layers of different viscosities which do 
not mix and, when worked out, cause a large percentage of breakages. If supplies of 
cullet run out, the percentage in the batch should be gradually reduced so that the above 
strata-forming tendency is minimized. (J.S.G.T.) 
Notes on the production of half-silvered mirrors. H.L. Smita. Jour. Sci. Inst., 
4, 262 (1927).—Solutions as employed for full silvering, using invert-sugar as the re- 
ducing sugar, give patchy and poor colored results. Experiments are tried on the fol- 
lowing reducing agents, using 2% ammoniacal silver nitrate: invert-sugar, chloral 
hydrate (‘chloral’), formaldehyde, amidol, quinol, “hypo,’’ hypophosphorous acid, 
mixtures of invert-sugar with ‘‘chloral” and formaldehyde, respectively, and a mixture 
of “chloral’’ and formaldehyde. Of these, only the last mixture gives promising re- 
sults, marred by a pink tinge. A better result is obtained by using a solution prepared 
from cane-sugar 5 g., tartaric acid 0.6 g., water 50 cc. boiled for 10 minutes, and after 
cooling adding 10 cc. of alcohol, and finally making up to 100 cc. with water. Of this 
solution, 2—3 cc. are used with 2 cc. of 10% “chloral”. Glycerine alone gives good “‘full” 
mirrors, but with or without formalin is useless for half silvering. Dilute solutions of 
various sorts have been tried without success. Good results are obtained from Adam 
Hilger’s method, the usual scrupulous cleanliness necessary to all such operations being 
observed. The solutions are: A, 10% silver nitrate; B, formalin (40% formaldehyde); 
C, cane-sugar 400 g., alcohol 200cc., nitric acid 10cc., water to 2 liters; D, chromic acid 
250 g., in 1'/; liters of dilute sulphuric acid. After swabbing with strong nitric acid, 
the glass is placed in solution D for 5 minutes and rinsed in running water followed by 
distilled water and placed in the bath prepared as follows: To 20cc. of A ammonia is 
added until the precipitate first produced is just re-dissolved. Silver nitrate ‘s cau- 
tiously added until a faint permanent opalescence is produced, and the mixture made 
up to 100 cc. The glass is placed face up or down in this,and the reducing mixture 
(Sec. of B with 5 cc. of C) added, the glass being kept in motion until a red coloration 
appears, when the liquid is poured out immediately and replaced by a further 100cc. of 
silver solution without reducer, the glass being kept in until the desired amount of silver 
is deposited, usually only a few minutes. It is then well rinsed in distilled water and 


air-dried. (J.S.G.T.) 
Coloring agents for glass. Harry Arnot. Kunststoffe, 17, 223-25, 252-54(1927). 
—The properties and use of various coloring agents for glass are described. (C.A.) 


Penetrability of various rays through glass. VI. The penetrability of ultra-violet 
rays through window glass: the influence of iron and manganese on penetrability. 
SHIGEMASA SuGiE. Repts. Imp. Ind. Research Inst., Osaka, Japan 8 (8), 1-22 (1927).— 
The penetrability of ultra-violet rays through Na,O-CaO glass containing 0.04-10% Fe 
is greatly influenced by the presence and somewhat by the condition of Fe. When Fe 
is present in the oxidized form, the effect of lowering the penetrability is greater than 
when it exists in the reduced form. In K,0-CaO glass, however, there is no difference 
between the 2 forms of Fe. If Fe is reduced with a strong reducing agent such as 
starch, the color of the glass is greatly deepened and the degree of penetration is slightly 
lowered, but the character of penetration is not altered. With glass containing both 
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Fe and Cr the presence of a small quantity of Cr does not influence the penetrability. 
The low penetrability of window glass, in general, is ascribed to the presence of a large 
amount of Fe. The penetrability of the ultra-violet rays through glass containing 
0.1-10% MnO: is not parallel to the depth of the color of Mn. It is greatly decreased 
by the presence of Mn when the latter is present in amount of more than 1%, while 
below this amount Mn has only a slight effect. In Na:O-CaO glass containg Mn, the 
samples prepared in oxidizing atmosphere showed slightly lower penetrability than the 
ones prepared in reducing atmosphere. The mode of coloration due to Mn differs 
between the Na,O-Ca0O glass and the K,0-CaO glass, but there is no difference in their 
penetrability. When Mn giass is reduced with starch, the characteristic purple color 
is changed to yellowish brown and its penetrability is also decreased. For previous 
article see Ceram. Abs., 6 [10], 435 (1927). '¢.4;) 
The fusibility and viscosity of glass. A. LECRENIER AND P. GitarpD. Le Verre, 
7, 121-24 (1927).—A review of the methods used for finding the fusibility and viscosity 
of glass. L. and G. measure the fusibility number, #.e., the time which elapses between 
introducing 1 g. of cold glass into the furnace at a definite temperature and the falling 
of the first drop of molten glass from a short tube attached to the Pt crucible. The vis- 
cosity number is the time between 2 drops. The relative number melts of different 
compounds being used, agree with previous work, (ca 


PATENTS 


Apparatus for rolling glass. Kari G. Kutcuka. U. S. 1,657,214, Jan. 24, 1928- 
The combination in glass-rolling apparatus, having a pair of rolls through which 
glass is supplied, of cooling means for one of the rolls, comprising a header extending 
along one of the rolls and having its side hollowed out so as to fit around the periphery 
of the roll, with outlet means leading through such side, means for supplying gaseous 
cooling fluid to the header under pressure, a second header at one side of the first header 
fitting around the roll and having an inlet opening toward the rolls, and means for 
supplying suction to such second header, flexible packing means being provided between 
the roll and the outer side of the second header. 

Apparatus for making composite glass. WILLIAM Owen. U. S. 1,657,227, Jan. 
24,1928. Apparatus for applying pressure to a plurality of sheets to be joined together 
comprising a pair of opposing separable frame members having chambers facing each 
other, a flexible diaphragm seated across the open face of each chamber constituting a 
closure thereof, spacing or binding strips lying over the edges of the diaphragms and 
secured to the frame-members, a supporting casing having a slot or compartment 
therein just deep enough to receive the frame members when they are fitted against 
each other, and means for supplying fluid under pressure to each of the chambers, 
the diaphragms being adapted to receive between them the sheets to be joined together. 

Method and apparatus for feeding molten glass. Kart E. Pemter. U.S. 1,657,640, 
Jan. 31, 1928. The method of feeding molten glass that comprises discharging 
a continuous deposit of molten glass on an advancing support having a flat support- 
ing surface and periodically varying the cross-sectional area of the deposit. 

Apparatus for handling glassware. Epwarp H. Lorenz. U. S. 1,657,680, Jan. 
31, 1928. The combination with a chute and a conveyer, of a transferring means 
comprising a member movable between a position in alignment with the chute and a 
position substantially perpendicular to the conveyer for transferring articles of glass- 
ware from the former to the latter, and means for moving the member from a position 
in front of the ware on the conveyer to a position to the rear thereof after it has been 
deposited on the conveyer. 

Glass-annealing leer. KENNETH M. HENRY AND Payson D. Burtt. U.S. 1,657,797, 
Jan. 31, 1928. (1) A glass-annealing leer, comprising a furnace structure having 
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a horizontally extending tunnel, an endless conveyer therein for moving glass articles 
through the tunnel, the space above the upper run of the conveyer being divided into 
a heating section and a cooling section, the heating section being provided with means 
to subdivide it into a plurality of zones, electric heating elements on the sides and roof 
of each of the zones, and a temperature responsive device in each zone electrically con- 
nected with the heating elements therein for automatically maintaining a predetermined 
temperature therein, and partition means between the upper and lower runs of the con- 
veyer. (2) A glass-annealing leer, comprising a furnace structure having a longitudi- 
nally extending tunnel, an endless conveyer therein for for moving glass articles through 
the tunnel, the space above the upper run of the conveyer being divided into a heating 
section and a cooling section, a plurality of vertically disposed gates depending from 
the roof of the heating chamber for dividing the same into separate zones, means 
operable from the exterior of the furnace for raising and lowering the gates, electric 
heating elements arranged in each zone, and means responsive to temperature changes 
arranged in each zone, and electrically connected with the heating elements therein for 
maintaining a predetermined temperature in such zone. 

Roll for rolling molten glass. HArotp R. Scuutz. U.S. 1,659,053, Feb. 14, 1928. 
A roll for contact with and shaping molten glass, being a hollow cylindrical form for 
the circulation of a cooling fluid therethrough and having the inner surface of its circum- 
ferential wall ribbed to increase the heat radiating surface thereof. 

Lens and methods of marking same. G.GaALLAscH. U.S. 1,607,395, Nov. 16, 1926. 
The polished surface of the lens is marked by means of a rubber stamp with a solution 
of a waxy substance, or balsam, together with a little pigment. This when baked to 
200-300°, leaves a visible mark on the lens which can be retained through the factory 
operations of sorting, testing, etc. When removed in the usual way, the surface of 
the glass is so affected that the marking stands out in relief when the surface is breathed 
upon. (J.S.G.T.) 

Method of manufacturing double-walled glass vessels. W. Hoprecker. U. S. 
1, 623,311, April 5, 1927. The outer wall of the vessel is blown with a cap, the latter 
caused to sink as a cup, after introducing a pad of asbestos to support the inner wall, 
and sufficient glass to form the inner wall put in this cup. Then, by suction, or a 
suitably shaped mandrel, or external pressure, this glass is caused to sink and form 
the inside wall. In this case of containers with a neck narrower than the bocy, the 
mandrel could be of known expanding form. (J.S.G.T.) 

Silica receptacles and process for making same. H, A. WAyRINGER. U.S. 1,624,699, 
April 12, 1927. Long tubes are cut transversely into sections and rods into disks, 
and from these units beakers are built up by welding processes more cheaply, it is 
claimed, than by previous means. (J.S.G.T.) 

Vacuum flask manufacture. F.SrieGHEm. Brit. 267,005, Sept. 1, 1926. Relates 
to the method of manufacturing vacuum flasks in which an inner vessel is inserted in 
an outer vessel having one end closed, and the vessels are welded together along their 
upper rims. According to the invention, the inner vessel is first formed with a neck 
which is shorter than that of the finished flask, and after being joined to the outer ves- 
sel, is shaped to its final form inamold. The outer and inner vessels are blown in molds 
so that the bottoms are of the final shape, and the inner vessel is formed with a short 
neck having a flange. After the vessels are assembled with asbestos spacers, the upper 
rims of the two vessels are reheated and joined together, and the neck so formed is 
worked until it is roughly shaped. The flask is then placed in a mold having a base with 
a projecting mandrel which is enclosed by mold sections. The neck is then shaped by 
rotating the flask relatively to the mold and blowing into the space between the inner 
and outer vessels. The joint between the inner and outer vessels lies on the outside 
of the neck below the rim and is protected by the metal casing of the flask. (J.S.G.T.) 
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Forming glass reflectors. J.C.Srimson. Brit. 269,760, July 2, 1926. A method 
of forming central triple reflectors, consists in using a molding-surface or matrix formed 
by the ends of a number of bars assembled side by side and clamped together, the ends 
of the bars being suitably shaped to produce a reflector of the desired configuration. In 
making the reflectors by pressing glass, the press plunger consists of a number of steel 
bars hexagonal in cross-section, which are assembled side by side and clamped in the press 
head. The lower ends of the bars are bevelled off to form a series of cubic formations 
that produce a surface of which each reflecting unit consists of three sides of a cube. 
By making the plunger in this way, the molding surface can be formed accurately, and 
it can be renewed when worn by resurfacing the ends of the bars. The bars may be of 
other suitable shapes, and square bars with ends perpendicular to their axes may be 
assembled in an inclined position in the body of the mold. Hollow reflectors may be 
made by depositing metal electrolytically on a pressed glass plate, formed as described, 
or on a matrix formed by elements similar to the bars. (7 3G.7.) 


Frosting electric lamp bulbs, etc. R. G. PHELPs AND L. STAUDENMEIR. Brit. 
269,535, April 9, 1927. A machine for frosting the inside surfaces of hollow glass 
articles, such as electric-light bulbs, comprises a rotatable carrier by which the 
bulbs are moved progressively into a number of stations where washing, wiping, etching, 
and drying operations are performed in succession. The stations are at one side of 
the machine, the other side having a duplicate set. The bulbs are seated in holes, in a 
circular carrier consisting of a series of segments, supported by spokes, fixed toa hub. The 
carrier is rotated intermittently about a vertical sleeve by a turret, to which are fixed 
uprights, embracing a spoke, the turret being rotated by a cam, which is fixed on a 
rotary shaft, and engages rollers on the underside of the turret. To raise the carrier 
for movement from one station to the next, and to move it up and down several-times 
in quick succession at each station, a cam, also fixed on the shaft is arranged to act 
on a lever connected by a link, and an adjustable screw to the hub. At the station the 
bulbs are washed out by water supplied to nozzles through a valve controlled by a cam, 
and water remaining on the rims of the bulbs is removed by felt pads supported on fixed 
vertical rods. At each of the three positions frosting-fluid from a supply compartment 
is applied to the insides of the bulbs through pipes by means of compressed air supplied 
through a pipe, the air inlet valve being controlled by acam. Surplus fluid flows down 
an incline into a chamber. A valve is subsequently opened to release the air pressure, 
and a valve is simultaneously raised to allow the fluid to flow back into the compart- 
ment, both valves being controlled from a cam acting through links. The frosting-fluid 
is heated by a hot-water tank in which an electric heater is arranged. Frosting-fluid 
of less concentration for strengthening the bulbs is supplied and controlled in a similar 
manner. The operations are repeated in the same order at the stations, the bulbs are 
washed out, and a final strengthening treatment is effected by weak fluid supplied 
through pipes. The bulbs are again washed, the insides are dried at the station by warm 
air supplied through pipes, and the rims by warm air supplied to rotary devices, each 
comprising a central pipe, having an outlet and a branch pipe, with an outlet, to direct 
air against the inside and outside of the rim. The air passes through a compartment, 
in which is arranged an electrical heater, and the devices are rotated by a belt. 

(J.S.G.T.) 

Frosting glass. M. Pipkin. Brit. 271,097, May 12, 1927. In apparatus for 
frosting by etching the inside surfaces of electric lamp bulbs and similar glass articles, 
a bulb is supported over a pipe, extending upwards from a vessel containing strong 
etching-fluid, which is forced into the bulb by compressed air admitted by a pipe, 
surplus fluid returning to the vessel through a funnel and pipe. The fluid is kept at 
a suitable temperature by water circulated in a jacket. After being frosted, the bulb 
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is washed out by supporting it over a water pipe and the washed bulb is then subjected 
to a strengthening treatment consisting in applying weak etching-fluid by an apparatus 
similar to that described above. A number of bulbs may be treated simultaneously, 
the bulbs being supported in holes in a table having legs which at each station, rest on 
stops so arranged that the bulbs are over a series of nozzles, the table being raised and 
run along from one station to the next on rails. In a modified construction of the vessel, 
this is divided into two compartments by a horizontal partition, fresh etching-fluid 
being stored in the upper compartment and supplied, when required, through a hand- 
controlled valve to the lower compartment to maintain the fluid in use at a uniform 
strength. (J.S.G.T.) 

Reinforced glass. CorninG GLAss Works. Brit. 280,196, Dec. 31, 1927. Re- 
inforced transparent sheets suitable for windows of automobiles are made by uniting 
sheet glass to opposite faces of a transparent strengthening material having approxi- 
mately the same refractive index as the glass, Pyralin is stated to be a suitable 
strengthening material for use with lime tank glass. When formed the compound 
sheet is polished. 


Glass manufacture. NAAMLOOZE VENNOOTSCHAP M1. Tot BEHEER EN EXPLOIT 
vAN OctTrRooIEN. Brit. 280,533, Jan. 11, 1928. Apparatus for forming plate or sheet 
glass comprises a receiving roll and a sizing roll which together form the sheet, a wall 
located above the receiving roll, and a pot which is movable about an axis situated close 
to the upper edge of the wall and to the forward edge of the pot. In operation, the pot 
is brought up to the wall and is tilted slowly about the axis so that the contained metal 
slides on to the receiving roll without excessive lapping and folding. 


Glass manufacture. Soc. ANON. DES MANUFACTURES DES GLACES ET PRODUITS 
CHIMIQUES DE SAINT-GOBAIN, CHAUNY ET CrREY. Brit. 280,582, Jan. 11, 1928. 
Relates to the method of making sheet glass in which a stream of metal, issuing from 
a horizontal slot in the wall of a tank or forehearth, flows into the pass between parallel 
rollers, and is formed into a continuous strip. According to the invention, the glass in 
the forehearth where it flows through the slot is maintained at a temperature above that 
at which devitrification is liable to occur, and the issuing glass is cooled rapidly, by more 
or less prolonged contact with the air and with walls which are more or less conducting, 
in order to reduce its temperature to a degree suitable for the rolling operation. This 
cooling is preferably effected by causing the issuing metal to pass into an exterior 
reservoir formed by a floor slab and side walls. 


Glass manufacture. British HARTFORD-FAIRMONT SYNDICATE, LTD. AND T. 
WarpDLey. Brit. 280,611, Jan. 11, 1928. Apparatus for feeding molten glass from a 
receptacle through a discharge opening comprises means for moving the glass positively 
in a plane substantially at right angles to the axis of the discharge opening in order to 
keep the glass of uniform temperature and consistency. 


Glass manufacture; ceramic stone. PATENT-TREUHAND-Ges. Fir ELEKTRISCHE 
GLUHLAMPEN. Brit. 281,249, Jan. 18, 1928. A ceramic material which is fusible at 
reasonable temperatures is made by melting siliceous rock, such as phonolith or its 
decomposition products, with fluorspar or other fluorine-containing material in a 
quantity equal to, or exceeding, 20% of the mixture. A suitable mixture consists of 
100 parts by weight of phonolith with 50 parts by weight of fluorspar. If the alumina 
content of the material is insufficient, additional alumina, or clay or kaolin, may be 
added. The alumina facilitates devitrification and enables a finished product to be 
obtained which resembles porcelain. Alkali may also be added to the materials, and 
the melting operation may be prolonged if a finished material of more glasslike character 
is required, 
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Severing glass. B.L.Grecc. Brit. 281,324, Jan. 25,1928. A method of cutting 
sheet glass along a desired line of cleavage consists in heating the glass along the line 
and also heating, to a lesser degree, the areas of glass adjacent to the line. Apparatus 
for carrying out the method comprises an electrically heated wire extending below the 
desired line of cleavage in association with heating plates, and a movable supporting 
frame arranged to raise or lower the heating plates and the wire into or out of proximity 
to the glass. 

Glass manufacture. C. H. RANKIN AND RANKIN Automatic GLAss FEEDER Co., 
Lrp. Brit. 281,382, Jan. 25, 1928. A method of delivering a charge of molten glass 
to a mold consists in feeding the severed charge to the open lower end of a mold, and 
propelling the charge upward into the mold by means of compressed air. 

Glass manufacture. T. C. MoorsHeap. Brit. 281,383, Jan. 25, 1928. In a 
machine of the press-and-blow type for making glassware, each blank mold receives 
a gob or charge of metal while it is in continuous movement past a feeder, and the charged 
mold is then moved inward into codperation with a ring mold. After a charge has 
been pressed to form a parison, the blank mold opens and is moved outward again, 
leaving the parison suspended from the ring meld until it is enclosed by the finishing 
mold and blown. 


Heavy Clay Products 


The development of a kiln for firing sewer pipe. E. F. Clemens. Jour. Amer. 
Ceram. Soc., 11 [3], 131-36(1928).—Full description is given of a kiln for firing sewer 
pipe, with dimensions and innovations which have proven best. The use of smaller 
fire boxes tends to prevent overfiring, to give hotter and more complete combustion, 
and to prevent roughness. 

Experiments with stoker firing. E.F.THEopALD. Jour. Amer. Ceram. Soc., 11 [3], 
137-42 (1928).—The use of stokers on a downdraft kiln is discussed. Results of several 
firings are given, changes being made to correct defects observed. Difficulties en- 
countered and advantages noted are listed. 

Fire-travel in continuous kilns. ALFRED B. SEARLE. Jour. Amer. Ceram. Soc., 11 
[3], 143-56(1928).—-A general comparison of tunnel kilns and other continuous kilns 
is made taking up such questions as size, condition of the brick entering the kiln, draft, 
and rate of firing. As this is based on European practice, discussions based on American 
practice are appended. 

A study of underground clay mining. H. E. Notpv. Jour. Amer. Ceram. Soc., 
11 [3], 157-68 (1928).—The conditions in underground clay mining as noted during a 
survey of the heavy clay industries of Ohio are discussed. The need for greater study 
of the subject is stressed, especially the haulage, drainage, timbering, panel development, 
and pillar drawing phases. The solution suggested is a mine as carefully planned and 
operated as the manufacturing plant in order to increase the percentage of recovery 
and reduce the cost per ton. 

Practical mining principles which are frequently overlooked. E. D. Orstor. 
Jour. Amer. Ceram. Soc., 11 [3], 169-72 (1928).—Practical problems of drainage, timber- 
ing, haulage, and loading in clay mines are discussed. Suggestions are given for saving 
time, labor, and expense. ’ 

Blasting practices in clay mines. C.H.Coare. Jour. Amer. Ceram. Soc., 11 {3}, 
173-80 (1928).—Blasting materials and methods are described and detail discussion 
given on the comparative effectiveness of the various explosives under the several 
conditions met with in clay mining. U. S. Bur. Mines Carc., No. 6051, on permissible 
explosives by C. E. Monroe is appended. 

Recent progress in electrical application for the beavy clay industry. T.B.HveEstis. 
Jour. Amer. Ceram. Soc., 11 [3], 181-91 (1928).—The advantages, proved in installations, 
of electric drives and controls are recited and detailed descriptions are given of the 
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manner and advantages of electric drive and control of the several machines and means 
of moving the clay and ware in the heavy clay products plants. The paper is illustrated 
by photographs of installations which have been found successful. 

Bond between concrete and hollow tile. Anon. Rock Prod., 31 |2], 117(1928).— 
An investigation of the bond between concrete and hollow tile has just been completed. 
The factors covered by the tests included 6 different types of hollow tile and concrete 
mixtures of several consistencies and proportions, The tile used in making the speci- 
mens were in a dry, saturated, or in a semisaturated condition. The specimens were 
cured either in dry or in damp storage. All specimens were tested when 28 days old, 
the damp-storage specimens being allowed to dry out 14 days prior to testing. Concrete 
control cylinders 6 x 12 in. were made from the same batches as the concrete in each 
bond specimen. The test specimens represented sections from a hollow-tile concrete 
floor, each made up of two tiles joined by a concrete block 4 in. inthickness. The testing 
consisted in loading the concrete blocks by a heavy bearing block, the tile forming the 
lower base. The object was to obtain a shearing failure between the concrete. The 
results obtained indicate that the bond depends largely on the strength of the concrete, 
but this relation may be disturbed by using saturated tileor dampcuring. Thecondition 
least favorable to a good bond was found to exist when specimens were made from 
saturated tile and then cured damp. This particular tile had an absorption of about 
10%. In general, damp curing did not increase the bond strength. Specific factors 
which affected the bond strength were (1) strength of the concrete (the stronger the 
concrete the greater the bond); (2) absorption of the tile (no general law being ob- 
servable); (3) amount of water in the tile .(the greatest bond being developed by dry 
tile, slightly less sprinkled tile, and the least bond by saturated tile); for tile of the 
lowest absorption, about 3.1%, there was no material strength difference in bond, 
whereas the greatest bond difference was recorded for the tile with 5% absorption. The 
absorption ranged up to 21%; (4) curing conditions: the dry-cured specimens developed 
a slightly higher average strength than the damp-cured. Asa practical guide in con- 
struction, based on the results of these tests, it is recommended that the hollow tile be 
sprinkled only enough to work off the dust and loose particles, and that concrete contain 
the minimum amount of mixing water necessary for proper placement. F.P.H. 

Rock-lime brick plant at Steinag. ANon. Tonind. Ztg., 80, 1461(1927); Rock 
Prod., 31 [2|, 96(1928).—As good brick clay is abundant in Austria, the rock-lime 
brick plant Steinag in Gross-Schwechat near Vienna was first looked upon as an un- 
welcome intruder. The war, however, brought about improvements for the plant. 
In 1923, the Vienna municipality purchased an interest in the plant, thus insuring its 
future. The plant was built in 1912 by the Rohrig and Konig Co. (Magdeburg) with 
a capacity of 50,000 brick standard Austrian dimensions per 10 hours. It was equipped 
with 4 Rohrig and Konig presses and 4 hardening cylinders. A 5th press and an 
additional hardening cylinder were installed and a 2-shift operation introduced when 
the plant faced the responsibility of supplying the city of Vienna. Most of the sand- 
lime brick produced is used in Vienna, where they enter all forms of construction. 
Paving units for street-car tracks are also manufactured in the plant. They are cheaper 
than concrete paving units and are used exclusively in the city of Vienna. In 1925 the 
company produced 20,000,000 sand-lime brick, 45,000 m. stairs, 35,000 m. pipe, 15,203 
sq. m. slabs, and 2000 grave stones. The last are cement products manufactured in 
the plant, which is now considering further extensions. F.P.H. 

Brick. Report of Committee C3. Anon. A.S.T.M. Comm. Reports, Part I, 
313-15 (1927).—Committee C3 offers the following recommendations for use when 
reprinting specifications for building brick: (1) that the standard specifications for 
building brick (C21-20) be withdrawn; (2) that the proposed specifications for building 
brick (clay or shale) as appended be accepted as tentative; (3) that the proposed specifi- 
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cation for paving brick, appended, be accepted as a standard revision of the present 
specifications. (4) That the proposed method of testing brick, appended, be accepted 
as tentative. The definition for “brick” is given as tentative. R.A.H. 
Poisson’s ratio and the modulus of elasticity of sand-lime brick. ANon. Bur. 
Stand., Tech. News Bull., No. 129, p. 6(1928).—Data are given on 12 sand-lime bricks 
which were tested for stress-strain relationships. The secant modulus of elasticity for 
bricks tested on end had an average value of about 1,700,000 Ibs./in.? at no load to about 
1,600,000 at a stress of 1000 Ibs./in.*. The modulus of elasticity in compression was 
about equal to the modulus in tension. Both longitudinal and transverse strains were 
determined. R.A.H. 
Making the world’s hardest soft-mud brick. ANon. Brick Clay Rec., 71 [13], 
926-29 (1927).—A historical sketch of the Densmore Brick Co., of Lebanon, N. H., is 
given, tracing its existence from 1817. From 1817-1881 the product was only water- 
struck brick, but in 1887 a sand-struck machine was installed and 4 years later a soft- 
mud brick machine was installed. At present 2 yards are making water-struck brick, 
each with a capacity of 12,000 brick, while the machine making sand-struck brick has 
a capacity of about 50,000 brick per day. The company is said to produce the hardest 
brick from a surface clay of any plant in the country, having to its credit 2 world’s 
records resulting from tests made at the Case School of Applied Science at Cleveland, 
Ohio. Compression tests on 3 different samples of the company’s hard brick ran 
between 17,000 and 18,000 pounds per sq. in., and it is conservatively estimated that 
more than 60% of all the brick fired will test over 8,000 pounds per sq. in. in compression. 
When considered that all the brick are made from a surface clay and fired in updraft 
scove kilns, this is a remarkable figure. Details of plant equipment and manu- 
facturing processes are given. E.J.V. 
Adhesion of plaster and stucco to hollow tile by scoring. J. A. Murray AND H. D. 
Foster. Brick Clay Rec., 72 [1], 34-35(1928).—Tests of the adhesion of gypsum, 
cement, or cement-lime to representative samples of three standard grades of clay tile: 
hard, medium, and soft, with both combed and grooved scoring, as well as to samples of 
medium tile with ‘‘wire cut,” “smooth,” and ‘‘salt glazed”’ surfaces were made. The 
details of the process used and results obtained are enumerated. E.J.V. 
Progress at Columbia Brick Works. A. E. V. Dunn. Brick Clay Rec., 72 [2], 
104-106 (1928).—A historical sketch of the Columbia Brick Works, at Portland, Ore., 
which has been continually improving its methods of manufacture and adding new equip- 
ment. A kiln utilizing the fuel economies of the continuous kiln and adding to it the 
labor-saving advantages of the compartment type of kiln, developed by the founder of 
the company, is used. An automatic coal stoker is used for firing. An electric shovel 
and electric locomotive are used for digging and hauling the clay used. E.J.V. 
Factory design and equipment. XI. T. W. Garve. Clay-Worker, 89 [1], 28-32 
(1928).—A continuation of the discussion of various processes used in the production 
of ceramic ware. The stiff-mud process of manufacturing brick and tile is described in 
considerable detail. Types of machines used in this process are discussed. The history 
of rough texture stiff-mud brick and wire-cut texture brick is traced. The fault of 
lamination associated with the stiff-mud process is discussed. The production of sewer 
pipe in presses is described. The dry-press process is explained in detail, as are wet 
processes, used in the preparation of synthetic clays or clay bodies for the manufacture 
of pottery, sanitary ware, and fine ceramics. XII. Jbid., 89 [2], 127—31(1928).— 
Automatic handling of materials is the general topic taken up. The difficulties en- 
countered in handling clays are mentioned. Vehicles used in handling clays or mixtures 
(hand trucks, power trucks, narrow gage railways with various types of car and power 
equipment, and overhead monorail systems) are discussed. For elevation of material 
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the bucket elevator, skip hoist, and platform elevator are used. The bucket elevator 
gives most trouble. A detailed discussion and description of set-ups of bucket elevators 
is given, pointing out various advantageous features in each. A skip hoist and platform 
elevator are described briefly. For previous abstracts of this series see Ceram. Abs., 
7 [3], 167(1928). BJ.V. 
The evolution of brick and brickmaking in the U.S. V. Grorce M.Fiske. Clay- 
Worker, 89 [1], 36-38 (1928).—A continuation of the history of the development of the 
Chambers machine for production of brick. Difficulties encountered in having the 
machine accepted by the trade are recounted. A paper by E. E. Frey on the subject, 
“‘When and Where Were the First Brick Made by Machinery?”, read at the N.B.M.A. 
meeting in 1906, is given in abstract form. VI. Jbid., 89 [2], 132-34(1928).—The 
brickmaking machinery patented in the initial period of 1830 to 1864 is discussed. 
Beside the Penfield and Chambers machines there was perfected by Henry Martin 
(who incorporated the Henry Martin Brick Machine Mfg. Co., at Lancaster, Pa.) a soft- 
mud machine. The concern he founded is now the Lancaster Iron Works, Inc., managed 
by his son and still making his machines and improvements thereof. Another clay- 
working machine invented and installed in this period is the Stevenson System, invented 
by the founder of the Stevenson Co., of Wellsville, O. These machines are described. 
For previous articles see Ceram. Abs., 6 [11], 517(1927). E.J.V. 
New clay plant ideas. H.R. Srraicut. Clay-Worker, 89 [1], 75 (1928); reprinted 
from Jour. Amer. Ceram. Soc., 10 [5], 367-72 (1927); see also Ceram. Abs., 6 [7], 282; 
{11}, 517(1927). E.J.V. 
Model of world’s largest brick plant. ANon. Clay-Worker, 89 [2], 116-17 (1928).— 
A description of the model brick plant, reproducing to a scale of 12'/2 feet to the inch 
the Illinois Brick Co.’s plant No. 22, which is producing 700,000 common brick daily. 
The model was built by Valerie Legault and is on permanent exhibit in the Field Mu- 
seum, Chicago. E.J.V. 
New plants in Quebec Province. Anon. Mfg. in Canada, 4 {12}, 39(1927).—The 
Citadel Brick Co. has let a contract for building a new plant at L’Islet for the manu- 
facture of hollow ware, similar to the system used on the Quebec plant. The Lennox- 
ville Brick and Tile Co., Quebec, has been incorporated ($200,000) to manufacture and 
deal in brick, tile, marble, cement, etc. The Ceramic Products Co., Montreal, has been 
incorporated ($99,000) to manufacture and deal in ordinary and decorative tile. 
H.H.S. 
Progress with sand-lime brick. ANon. London Monthly Market Rept., 6, 268-70 
(1927).—The sand-lime, or calcium silicate, process introduced in 1894 is now making 
rapid progress in Britain. The largest firms using it are Sutcliffe Speakman of Leigh, 
the Mansfield Sand Co. of Nottingham, and the Standard Sand Co. of Nottingham. 
The total plant can put out 1,250,000 brick a day. The process consists in mixing sand 
with 5—10% of slaked lime, together with a small amount of water. The plastic mass 
is passed through a continuous brick press, and the shapes are heated in an autoclave 
for 4-8 hrs. by blowing in steam at 120-180 Ibs. pressure. Calcium silicate is formed 


and the result is a smooth and intensely hard brick, like natural building stone. 
H.H.S. 


PATENTS 
Molding bricks, etc. D.G. MAcKENzIE. Brit. 281,346, Jan. 25, 1928. Machine 
for molding brick, tile, road sets, etc., comprises a common shaft supporting an inter- 
intermittingly-rotated member carrying fixed mold bottoms and radially-sliding mold 


frames, and a second oscillatory member which drives the first member and operates 
the sliding mold frames; and a ram coéperating with the slidable mold frames. 
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Brick presses. H. ACKERMANN AND SCHEIDHAUER AND GIESSING AkT.-GEs. 
Brit. 281,593, Jan. 25, 1928. In the machines for pressing bricks, the cheeks of the 
molding-box which define the length of the brick are mounted adjustably in the press 
table in addition to the cheeks which define the width of the brick. 


Refractories 


Winning of Missouri diaspore, burley, and flint clays. C.R.Forspes. Jour. Amer. 
Ceram. Soc., 11 [3], 204-14(1928).—The process of mining Missouri diaspore, burley, 
and flint clays is described in careful detail. 

Refractories. (Report of Committee C8.) Anon. A.S.T.M. Comm. Rept., 
Part I, pp. 330-35 (1927).—Revisions are recommended in (1) the standard method 
of test for softening point of fireclay brick with reference to angle of mounting of cone 
and the rate of heating and (2) in the standard method of test for resistance of fireclay 
brick to spalling action with reference to percentage of material spalling from brick. 

R.A.H. 

History of the refractories industry. W. STEGER. Sprechsaal, 60 [52], 1005-10 
(1927).—A short review of the early literature on this industry, the progress in the 
manufacture of refractory products, and the development of consumer industries in 
the past 60 years. Preparation and shaping, drying and firing, and investigation of the 
properties of refractories are discussed. Use of refractories in iron and steel and other 
metallurgical industries, coking ovens, gas works, cement, lime, glass industries, and 
boiler settings are reviewed. R.A.H. 

Open-hearth steel works refractories. A. T. Green. Foundry Trade Jour., 37 
[583], 50-52(1927).—There is considerable variation in the constitution and physical 
properties of silica brick and an investigation of the classes of products used in open- 
hearth furnaces shows that many different varieties are used apparently with equal 
success. Silica brick used in the steel industry are of a coarser texture. Resistance to 
spalling is required. Coarse-grained materials resist spalling better than fine-grained. 
W. J. Rees suggests the addition of 2% finely divided ferric oxide to increase the strength. 
The final porosity should not exceed 27%. Angularity of the fragments, particularly, 
promotes higher mechanical strength. The constitution of silica products is mainly 
determined by (1) nature of the raw materials, (2) the manufacturing procedure, es- 
pecially the grading of the raw material and nature and amount of flux (which is hy- 
drated lime generally), and (3) the control and extent of firing. Highly converted 
silica, particularly cristobalite, is unsuitable for open-hearth construction because it 
enhances spalling at low temperatures. The true specific gravity is in a way a measure 
of the amount of conversion a silica product has undergone during firing. Highly con- 
verted silica brick have a specific gravity of 2.32-2.35 and medium converted varies 
from 2.42-2.47. The apparent specific gravity of well-fired fireclay products varies 
from 1.8-2.2. With increasing vitrification the apparent specific gravity is increased. 
The thermal conductivity of a silica brick is generally superior to a fire brick at high 
temperatures. The use of Carborundum is not an economical proposition to improve 
the thermal characteristics because it oxidizes and swells with continued use: 

G.W.W. 

Use of chlorine in the preparation of alumina from clay. T.SuzuKi. Can. Chem. 
Met., 11 [11], 292 (1927).—A very efficient process for the manufacture of pure alumina 
from clay or allied substances has been developed. The crushed clay is heated in an 
electric furnace with coke or wood charcoal, the greater part of the iron and silicon 
present in the clay, being reduced, form ferrosilicon, which sinks to the bottom of the 
furnace and can be tapped off. Alumina floats on the top and can easily be separated 
from the ferrosilicon. This material can not be used directly for the production of 
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aluminum, because of its low grade of purity, low solubility in cryolite, and the great 
hardness of the mass which makes it difficuit to crush. When the lump of this crude 
alumina is treated at 200-400°C in a current of chlorine gas, iron and silicon present in 
the mass as impurities combine with chlorine, the chlorides volatilize off and can be 
collected as by-products. The mass of alumina thus purified is very pure, can be easily 
reduced into powdery form, and is soluble in cryolite. Although the possibility of 
getting alumina of quality by this process is apparent, the amount of consumed electrical 
energy and cost of chlorine must be considered. E.J.V. 
Effect of steam on the transverse strength of fireclay brick. C.W. PARMELEE AND 
A. E. R. WestMAan. Clay-Worker, 89 [1], 41-43(1928); reprinted from Jour. Amer. 
Ceram. Soc., 10 [4], 292-98 (1927); see also Ceram. Abs., 6 [6], 223 (1927). E.J.V. 
Refractories in power plants. R.A. SHERMAN. Amer. Refrac. Inst., Tech. Bull., 
No. 18(1927).—Twenty per cent of the fireclay refractories manufactured is used in 
boiler furnaces, a larger percentage than in any other type of furnace except open-hearth 
steel furnaces, where 34% of the total production is used. This paper covers (1) the 
reason for “‘boiler built around the furnace,” (2) its significance to the refractories in- 
dustry, and (3) the future status of refractories in power plants. Reducing the cost of 
generating steam has resulted from (1) more efficient use of coal, (2) lower grades of 
fuel, and (3) reduction of investment costs per unit of output. Although the improve- 
ments in fuel-burning equipment, boilers and accessories have kept pace with the 
increased severity of service which results from more efficient combustion, higher ratings, 
and the use of lower grades of fuel, refractories have not, and the excessive cost of repairs 
and outage due to their failure often limits the efficiency and rating which could other- 
wise be obtained. When power-plant engineers found that the refractories com- 
mercially available would not withstand the extreme conditions of service, they de- 
manded improved refractories that would; and when these were not forthcoming they 
adopted methods to lessen the severity of conditions without decrease in efficiency. 
Air cooling was first tried, the air being used for combustion; it is successful under 
moderate conditions but is limited in application because the thickness of wall between 
the flame and the air necessary for strength and the low thermal conductivity of fireclay 
brick result in a low rate of heat transfer. The next development was the protection 
or replacement of the refractories in the most severely affected areas by water- or 
steam-cooled surfaces which formed part of the circulating system of the boiler. These 
were successful, and because the rate and efficiency of heat transfer to the water or 
steam are high they have been extended to other parts of thefurnace. In many furnaces 
refractories have been entirely eliminated. The development of water-cooled furnaces 
has progressed with increasing rapidity during the last three years. The 1927 report 
of the Prime Movers Committee of the National Electric Light Assn. shows that some 
type of water-cooled walls is in use or being tried by 70% of the member companies 
which reported. The initial cost of water-cooled walls is generally greater than that 
of firebrick settings; therefore their use is limited by the increased investment necessary 
to secure high efficiencies. Further, they can only be used with pure water because of 
the danger of tube failure due to the increased rate of scale formation at the high rates 
of heat transfer. The refractories service conditions in small boiler plants are not 
ordinarily extremely severe. There is a real demand, however, for better service from 
their refractories. The use of plastic refractories is increasing in these plants because 
of lower labor cost for installation. Their future status in power plants largely depends 
on the maintenance of their position in the plants of moderate size. There are 2 
principal lines of progress open to manufacturers of refractories: (1) the improvement 
of this product, and (2) the proper application of the present product. There is probably 
more hope for progress in the proper application of the present product. Definite 
knowledge of the capabilities and limitation of refractories has been hampered _in the 
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past by the lack of definite information on the conditions of service, and on the mechan- 
ism of failure of refractories. During the past 3'/; years the U. S. Bureau of Mines 
in codperation with the A.S.M.E. has conducted a field investigation of all the factors 
which might govern the life of refractories both qualitatively and quantitatively and 
many data have been supplied. The mechanism of the failure of refractories is being 
studied under the same codperation by the U. S. Bureau of Standards and the Univ. of 
Illinois. The specific problems are (1) a study of the 4-component system: alumina, 
silica, lime, and iron; (2) a study of the viscosities of boiler-furnace slags; (3) the 
microscopic examination of the slagged and spalled specimens collected in the field 
investigation; and (4) a study, in a special slagging furnace, of the factors governing 
slagging. The adoption of water-cooled walls for furnaces in those power plants in 
which the conditions of service exceeded the inherent limitations of refractories should 
benefit rather than harm the refractories industry. F.P.H. 
By-product coke and gas industry. C. J. Ramsspury. Blast Fur. Steel Plant, 
16 [1], 28-29(1928).—R. states that heating ovens with blast-furnace gas becomes a 
feature of operation which will undoubtedly find extensive use. In Germany the use 
of blast-furnace gas in oven heating has been in use for a long time with marked success. 
The limitation of sulphur in gas is very advantageous. F.P.H. 
Open-hearth improvements. C. W. VEacn. Blast Fur. Steel Plant, 16 |1], 34-36 
(1928).—This is a summary of the modifications in practice and furnace design which 
have been established during the past year as viewed by a steel maker. An attempt is 
being made by one ceramic corporation to substitute chrome brick for magnesite brick 
in the lining of basic open-hearth furnaces. Besides advocating chrome brick for the 
bottom of the hearth, this company is experimenting with chrome with the idea of 
developing a brick that will stand up in the side walls and ends of the furnace, and to 
be used as linings in the downtakes as it is thought that chrome will withstand the 
abrasive action of the solids, carried over in the waste gases, better than silica. The 
difficulty to be overcome is the tendency of chrome brick to crumble under high heat, 
but if this tendency can be overcome improvement will result, because chrome is less 
subject to attack by slag particles than silica or magnesite. F.P.H. 
History of the refractories industry. J.D. Ramsay. Blast Fur. Steel Plant, 16 (1), 
38-40 (1928).—R. traces the development of the refractories industry in the U.S. The 
records indicate that it originated along the Raritan River in N. J. in 1825. Today 
some 5 or 6 counties of western Pa. produce probably 2/; of all the refractories made in 
the U.S. Statistics on the production of refractories in this country over the period 
1870-1926 are given. The efforts made at various times to improve the product are 
traced. The value of research in this field is stressed. The need for closer codperation 
between consumer and producer is pointed out. F.P.H. 
Refractory materials. A.T.Green. Blast Fur. Steel Plant, 16 (1), 79-80(1928).— 
This paper is of a general and introductory character for nontechnical readers, and so 
constitutes an extremely useful review of the whole subject, emphasizing the work 
already done and the direction in which work still remains to be done. The necessity 
for ascertaining the effect of actual industrial conditions upon the life and performance 
of refractory materials is pointed out. In other words, there is a need for an adequate 
definition of working conditions. F.P.H. 
Silicon-carbide muffles save fuel. ANon. Ceram. Ind., 10 [2], 165(1928).—-The 
problem of determining the most efficient refractory for use in glass annealing leers is 
reported to have been satisfactorily and economically decided at the Muncie, Ind., 
plant of Ball Brothers by the installation of silicon-carbide muffles in all of the jar lid 
leers. Prior to this change, clay muffles were used, and the usual difficulties of non- 
uniform heat distribution were encountered, which were due to low heat conductivity, 
and were indicated by over-heated sides. With this there was the accompanying loss 
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of ware at this point, due to sagging and cold sections through the middle of the carrier, 
which caused cracking and breakage. In the operation of the leers with fireclay muffles 
it was found necessary to use burners below the carrier, in order to heat it to a proper 
temperature to receive the ware. This was entirely eliminated after the change in 
muffle material was made. In the lid leer, a special design of silicon carbide corrugated 
muffle arch tile was used to give greater radiating surface, and of a size to span the leer. 
A saving of 30% fuel has been noted. é.P.H. 
Requirements of refractory material used in manufacturing molded plate glass and 
wire glass. JuLtius Lamort. Feuerfest, 3 |9], 141-45(1927).—The requirements of 
refractory material used in making glass pots, arches, burners, hearths, and door arches 
are discussed. The temperatures that these various parts of the furnaces are required 
to withstand are given. Pots used in making molded plate glass are usually composed 
of 50% bond clay of 23-26% alumina (calculated on the air-dry basis), 25% fired lean 
clay, and 25% pot grog. Diagrams of European glass-tank furnaces and glass-pot 
furnaces are given. The highest quality of refractory material is used in the manu- 


facturing of molded plate glass. F.P.H. 
A study of cupola-lining refractories. W. T. SCHALLER. Foundry Trade Jour., 

35, 567(1927); Feuerungstechnik, 15 [24], 288(1927). F.P.H. 
Historical development of the by-product coke oven. Mort. Fuel, 6 [8], 373 

(1927); Feuerungstechnik, 15 [25], 299(1927). F.P.H. 


Genesis of Grecian magnesite. J.R.THOENEN. Min. and Met., 9 [254], 79 (1928). 
—The consensus of opinion in the published literature on Grecian magnesite is that it 
has been formed by alteration of the serpentine, which in turn was itself a product of 
metamorphism from the original olivine intrusion. The general opinion seems to be 
that the magnesite was formed by descending waters heavily charged with CO,, but 
alteration of serpentine by water does not satisfactorily explain the flow structure noted 
on Lefko Island. T. claims no expert knowledge of geology or of the genesis of ores. 
His observations on the location, topography, and geology of the deposits are offered 
in an attempt to provoke discussion and with the hope that they may throw some 
further light on the source of the Grecian deposits. F.P.H. 

Geological features of the magnesite deposits of Washington. S. S. SIEGFus. 
Rock Prod., 31 [2], 92(1928).—Although attention has been called to their importance 
as early as 1902, it was not until 1916 that the development of the deposits as a source 
of magnesite for refractory purposes was begun. Magnesite found in Washington is of 
coarse crystalline texture, occurring as massive beaded deposits of dolomite. The color 
is generally light gray, although considerable amounts are reddish brown. The varia- 
tion in color and texture indicate the varying proportions of lime and silica, the chief 
impurities. There are no hardfast rules for recognizing the quality of the rock by sight; 
sampling and comparison with type samples are the means generally used. F.P.H. 

Refractory brick “‘cut on the bias.” ANON. Min. and Met., 9 [254], 98(1928).— 
A stronger wall in firebrick construction has been obtained, according to the manu- 
facturers, by the development of “‘Biasbrix,”’ a new product of General Refractories Co. 
As the name implies, it is a unique shaped refractory. In construction Biasbrix are 
laid on the bias, one brick overlapping and tying together three other Biasbrix in a 
natural self-locking construction which gives exceptionally tight joints and a wall of 
great strength. On account of this peculiar construction and interlocking feature, it is 
claimed that walls so constructed do not loosen up, joints remain tight, and heat losses 
and slag penetration are reduced to the minimum. While Biasbrix are different in 
shape, they lay up quite as readily as the ordinary straight brick in any thickness of wall 
from 4'/;-27 in. or more, and are equally well adapted to large or small installations. 
Particular emphasis is placed on their worth in hollow-wall construction, where a strong 
bond is of essential importance. F.P.H. 
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Suspended-roof furnaces. W.A.ForseEs. Amer. Iron Steel Inst. (Advance Paper, 
N. Y. Meeting), p. 35(1927).—During the past year or more, several plants of the 
U. S. Steel Corp. have installed suspended roofs, both of flat and arch types. These 
roofs are usually made of special silica shapes, hung on their cool side by an exterior 
support which is vertically carried from channels spanning the furnaces. Expansion 
and contraction are provided for by compression springs placed between buckstays. 
The claims made for these furnaces are that there is no danger of the roof caving in on 
a heat, that spalling of brick may be eliminated, and that hot patches can be made with 
little difficulty. The results obtained from several plants have been promising. One 
roof lasted 400 heats, another 360, under severe conditions. Spalling was reduced, 
but in hot patching no advantage resulted since more than the worn sections were 
involved by the fusing of the brick. H.H.S. 


PATENTS 


Replaceable floating bridge part for glass furnaces. WILLIAM K. BROWNLEE. 
U.S, 1,657,106, Jan. 24, 1928. Ina glass furnace having a fixed bridge wall, a floating 
block of refractory material located in juxtaposed relation to the face of the bridge wall 
and having a width to prevent movement of the glass over the face of the bridge wall. 

Furnace wall. Witti1am H. Boyp. U. S. 1,657,453, Jan. 31, 1928. In a wall 
structure, anchoring blocks and means supporting the same in vertically and horizontally 
spaced relation, and surfacing blocks arranged in stacks and having vertical sliding 
interlocking engagement with the anchoring blocks and individually removable there- 
from by vertical sliding movement to extreme position above the coéperating anchor 
blocks. 

Making refractory products and articles produced thereby. WILLIAM A. FARISH. 
U. S. 1,658,406, Feb. 7, 1928. A method of making refractory products comprising 
forming an intimate dry mixture of graphite, and an electric furnace refractory product, 
then intimately impregnating such dry mixture with a carbonizing binder, forming the 
product, carbonizing it, and then dipping it into a liquid fluxing agent. 

Making zirconium compounds. CHarves J. Kinzie. U. S. 1,658,807, Feb. 14, 
1928. The method of treating a siliceous zirconium ore which comprises heating the 
ore mixed with an alkali to its substantial decomposition, treating the residue with 
acid to obtain both zirconium and silicon in acid solution, causing the zirconium com- 
pounds to precipitate from the solution while leaving the silicon therein, and removing 
the silicon-containing solution from the precipitated zirconium. 

Producing highly refractory magnesite masses. FreLix BAUMHAUER. U. S. 
1,659,476, Feb. 14, 1928. The method of making a refractory, which comprises melting 
magnesite containing an iron compound as an impurity, and reducing the iron, grinding 
the product, separating substantially all of the iron, granulating the product and binding 
the same with finely ground product. 

Refractory or acid-proof material. ScHEIDHAUER & GiEssING AKT.-Ges. Brit. 
263,194, Dec. 19, 1925. Nonplastic materials such as grog, fused Al,O;, corundum, 
carbides, Zr compounds, Cr oxide, MgO, sillimanite or SiO: are mixed with an alkaline 
kaolin slip to form a noncastable mass which is molded and may be used for lining 
furnaces or for other purposes. (C. A.) 

Quartz working. E. R. Berry. U. S. 1,620,511, March 8, 1927. In making 
quartz tube or cane, the extruded plastic mass is allowed to pass downward into a deep 
vertical chamber. In one form of apparatus, this is filled with a heavy liquid such as 
sulphuric acid or suitable organic liquid of density 1.5—2.2, according to the size of the 
extruded material, and in another, the end of the cane or tube rests on a platform carried 
by an endless belt in such a way that, as the platform descends, more and more links of 
heavy chain are raised by the ascending side of the belt. In both forms, the increasing 
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weight of the extruded section is counterpoised and the tendency to reduce the cross- 
sectional area at the extrusion orifice avoided. (J.S.G.T.) 

Refractory substances. R. HApDDAN. Brit. 265,847, June 25, 1926. Refractory 
articles composed of crystals embedded in a glassy matrix are obtained by fusing 
suitable substances, e.g., mixtures of kaolin with diaspore clay or bauxite, casting, and 
annealing. The materials are fused in an electric furnace and cast in iron or sand molds. 
Three methods of annealing are described. (7. 

Porous refractory articles. CARBORUNDUM Co.,Ltp. Brit. 266,165, April 9, 1926. 
A clay substantially free from fluxes, such as a kaolin having two molecules of silica to 
one of alumina, is converted into a slip, mixed with half its weight of wood flour, and 
fired. The resulting porous grog is crushed, mixed with more kaolin and wood flour, 
molded, and refired. 

Refractory articles. HArTrorD-EmprrE Co. Brit. 266,751, Feb. 28, 1927. A mix- 
ture of 4 parts of raw aluminium hydrate (diaspore or bauxite), 4 parts of calcined 
aluminium hydrate, 2 parts of commercial calcined alumina, 3 parts of raw grossalmerode 
clay, with or without 5 parts of a plastic clay to act as binder, is ground to pass a 325- 
mesh, made into a slip with water and agitated at about 90°, screened, filter-pressed, and 
dried. One portion of the dried material is converted into grog by calcination at 1750° 
and crushed to pass a 12-mesh. The other is reground to 325-mesh, 20% of water is 
added, the mixture is pugged, partly dried, and molded under pressure. The pressed 
blocks are fired at 1730°. (7.2.0.3) 

Furnace crowns; bricks and shapes. E. Srrunxk. Brit. 267,444, Dec. 1, 1926. 
Furnace roofs are built up of two rows of bricks, the lower row being supported by the 
bricks of the upper row, which are suspended from girders. The bricks are dove-tailed. 

(7. 3.0.5.) 

Regenerator bricks. O. SrrRACK AND PFALZISCHE CHAMOTTE U. THONWAREN A.-G. 
Brit. 268,431, Mar. 21, 1927. Columns are formed of refractory blocks similar in ex- 
ternal shape and having vertical passages increasing in number from the uppermost to 
the lowest layers. The total cross-sectional area of the passages and the amount of 
refractory material in each of the blocks are substantially the same. (T.E.C.S.) 

Bricks for glass furnaces. HaArtrorD-Empire Co. Brit. 269,153, March 22, 1927. 
Blocks for lining glass tanks have interlocking corrugations, which form tortuous joints 
in the lining, so that glass entering a joint is compelled to move in a different direction 
before penetrating a considerable distance into the block. The surface in contact with 
the glass is plane. (T.E.C.S.) 

Fused silica. W.CARPMAEL. Brit. 280,291, Dec. 31, 1927. Relates to a method 
of producing hollow bodies of quartz, or similar material, in which the hollow space is 
closed at one end. According to the invention, the quartz is fused by a tubular electric 
resistor which has one end closed, one of the supply leads being connected to the open 
end while the other is connected to a stem leading to the closed end. Instead of being 
tubular, the resistor may be in the’form of a helix. 

Refractory substances. DerutscHe GAsGLUHLICHT-AUER-GEs. Brit. 280,907, 
Jan. 18, 1928. A method of making articles of refractory materials such as oxides of 
zirconium, of thorium, or of the rare earths, consists in heating mixtures of sintered 
and nonsintered materials as rapidly as possible to temperatures of 1300°C and above. 

Porous refractory bricks. I. SeTTERBERG. Brit. 281,254, Jan. 18, 1928. Porous 
refractory bricks are made by adding to finely-divided refractory material a substance 
capable of evolving gases by reacting with water, such as powdered aluminium, zinc, 
calcium, or calcium carbide, adding water to form a dough, allowing the mass to rise 
and then drying and firing. When metal powder is used, a suitable amount of alkali, 
lime, or other basic material is added to facilitate the reaction. Suitable refractory 
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materials are refractory clay, chamotte, kaolin, quartz, quartzite, flint, magnesite, 
dolomite, ferrochrome, and alundum. 

Treating zirconium ores. RHENANIA-KUNHEIM VEREIN CHEMISCHER FABRIKEN 
Axt.-Ges. Brit. 282,023, Feb. 1, 1928. Zirconium ores are admixed with an alkaline 
earth carbonate, oxide, or hydroxide, and with a halogenide of an alkali or alkaline earth 
metal and subjected to a sintering process at approximately 1200°C in the absence of 
carbon or carbides, preferably in a reverberatory furnace such as a revolving furnace. 
Zirconium oxide, soluble in acids, is thereby produced. The presence of steam, which 
may be supplied as such or be produced by the combustion of fuels rich in hydrogen 
is advantageous, since it allows lower temperatures to be employed. According to 
examples, a mixture of ore, fluorspar, and calcium carbonate is finely ground and heated 
to 1200°C, and a ground mixture of ore and calcium carbonate is moistened with calcium 


chloride lye and calcined at 1250°C. 


Terra Cotta 
History of stoneware. W. PuKALL. Sprechsaal, 60 [52f, 994-96 (1927).—A short 
review of the developments in the industry in the past 60 years. R.A.H. 


Manufacture of refractory tile stoves. E. anp H. Kitiras. Keram. Rund., 35, 
801-804, 825-28, 843-46, 877-78 (1927).—For the production of refractory ceramic-tile 
stoves (for domestic use) a light-colored plastic high-melting clay containing very 
little lime is generally used. The ratio of AlyO; to SiO. may vary between rather wide 
limits but the content of Fe,O;, CaO, MgO, Na2O, and K:O must be small. The chemi- 
cal or rational analysis alone is.generally of little value for determining the usefulness 
of a clay for this purpose. Other tests which should be used are (a) the nature of the 
coarse-grained impurities such as lime nodules, pyrite, and quartz grains; (b) deter- 
mination of the bonding power by admixtures of grog (up to 2 mm. in size) until cus- 
tomary plasticity is reached, the bonding power being expressed in the required per- 
centage amounts of added grog; (c) shrinkage measurements including drying shrinkage, 
firing shrinkage at cones 011, 010, 05, and 1, and total shrinkage at the customary firing 
temperature; (d) determination of the necessary amount of mixing water (water of 
plasticity) in terms of per cent of dried clay; (e) the color of the clay fired at the usual 
plant temperature; (f) the porosity of the clay alone as well as with admixtures of grog 
at the customary firing temperature and at 2 cones above that temperature; (g) inter- 
action between body and glaze, the production of crazing, etc., at different firing tem- 
peratures. Lime in the clay in large amounts or in large grains is usually very detri- 
mental. The use of grog serves to lower the plasticity and consequently to decrease 
the shrinkage and the distortion of the body during drying and firing and to increase 
resistance to sharp temperature changes. Fire clay (fired), saggers, and broken stove 
tile ground and screened to eliminate grains larger than 2 mm. are used for grog. Grogs 
must have high preliminary firing (cones 7-16), light color after firing, freedom from 
impurities such as slag particles, and freedom from soluble salts. Quartz may be used 
as a grog but it should be fairly free from iron oxide and grains larger than 1 mm. 
diameter should not be used since they are likely to crack the ware during’firing. De- 
tailed instructions and formulas fer the production of white, ivory, and colored glazes 
are given. Raw glazes compounded of PbO, Al.Os;, and quartz are always yellow and 
unsuited for white and ivory unless the PbO is partially replaced by K,0, Na.O, the alka- 
line earths, or ZnO. To avoid crazing the introduction of boric acid as frit is sometimes 
useful since it tends to lower the thermal expansion and increase the elasticity of the 
glaze although it frequently lowers the tensile strength. Directions are given for the 
production of opaque and semiopaque glazes. The usual opacifying agents, SnOo, 
ZrOz, and Sb,O; are suggested. Mat and semimat glazes are produced by MgO, ZnO, 
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and some of the coloring oxides. ZnO is especially recommended. Directions for 
under- and over-glaze decoration are given. Precautions to be noted in firing the ware 
are mentioned. The firing temperature is ordinarily between Seger cones 011 and 05. 
Types of kilns used in firing such ware are described in detail. H.I. 
Research on building materials. Direcror or (Eng.). 
Pottery Gaz., 53 [608], 288-89(1928).—Items included in the report are on several 
subjects of interest to ceramists. I. Reinforced glass. A request was made to in- 
vestigate the causes of failure of reinforced glass, as it was found that the replacement 
costs of this material in several Government buildings were extremely high. A pre- 
liminary report on the cause of failure has been made. II. Utilization of china clay waste. 
In the preparation of china clay large amounts of fairly pure silica sand are produced. 
Being a waste material, hundreds of thousands of tons have accumulated. It is already 
used locally for concrete block making, and was examined to ascertain whether it 
possessed any special advantages which might make it worth while shipping to other 
parts of the country. It was not found superior to many other supplies of building sand. 
III. Terra cotta investigations. The object of these investigations, undertaken in co- 
éperation with the manufacturers concerned, is to formulate, as rapidly as possible, 
a series of standard tests for the estimation of the durability of terra cotta. In the 
absence of a definite science of weathering, it is impossible to do more than consider 
the contributory causes, correlate the various chemical, physical, and mechanical proper- 
ties related to the different methods of disintegration, measure all these properties on 
different samples of terra cotta, and compare the results with the figures given by 
specimens of known quality. Terra cotta may be compounded of ball clay, fire clay, 
or red marl, each of which possesses different characteristic features and working 
properties. Apart from constructional defects, failures of terra cotta may be ascribed 
to (1) chemical action, (2) moisture expansion, (3) rupture by crystallization, (4) dis- 
integration due to differential expansion of the constituents, (5) thermal spalling, and 
(6) biological action. Defects in the texture of the body constitute a contributory 
factor. These defects consist either of laminations in the form of air pockets running 
parallel to the surface, or of smaller pockets separating the grog grains from the 
matrix. A detailed study of several of the relatively few weathered terra cotta buildings 
has revealed the fact that there are two distinct types of weathering, (1) a flaking type, 
where the material peels off in layers, the chief action being under the surface of the 
material, and (2) an etching type where the action begins on the surface and shows itself 
as a general pitting of the whole block. In the great majority of specimens examined, 
weathering of either type is intimately related to the crystallization of alkali sulphates. 
The following tests are being carried out: (1) Microscopic examination. This has 
revealed the presence of bad bonding between the grog and matrix in certain cases. 
Porosity, permeability, absorptivity, and the saturation coefficients of specimens are 
determined as supplied, and also after freezing and crystallization tests. (2) Moisture 
retentivity. The percentage of absorbed moisture which evaporates per unit surface 
under standard conditions of temperature and pressure is measured as a guide to the 
extent to which the material tends to retain moisture. (3) Specific gravity. In the 
absence of any reliable method of measuring pore grading, the variation of the specific 
gravity of the material in different states of subdivision is being measured. With most 
specimens a constant value is reached when the material has been broken down to pass 
through a 200-mesh standard sieve. Tensile, compressive, and shearing strengths are 
measured on specimens as supplied and also after freezing and crystallization tests. 
(4) Moisture expansion. This is found to have a very low value, averaging about 
0.004%. Provided a backing of the material with a similar expansion (cement:sand 
about 1:8) be used, this small expansion should not have any appreciable effect. (5) 
Chemical analysis, The alkali content appears to have an appreciable effect on the 
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durability of terra cotta, and analyses are undertaken chiefly to determine the per- 
centage of soda and potash. The results completed up to date show average results 
of K,0, 1.5, and Na,O, 0.6%. (6) Atmospheric action. Specimens are exposed to an 
atmosphere of sulphur dioxide, and the alteration of weight, porosity, etc., determined. 
The average increase in weight of standard-sized specimens after an exposure of 50 
hours is about 0.4%. With a view to obtaining a more rapid laboratory test, solubilities 
in hydrochloric acid, sulphuric acid, sodium hydroxide, and water are also being 
measured under various laboratory conditions. The following percentage figures have 
been obtained to date: hydrochloric acid, 1.23-11.12; sulphuric acid, 0.79-5.92; sodium 
hydroxide, 3.36—33.82; water solubility, 0.44-3.80. (7) Sand blast. This test is made 
to develop the texture of the ware, and to give a measure of bonding. Results after 
different methods of artificial disintegration are being compared with the original 


values. E.J.V. 


White Wares 


The fused basalt industry. V.Nrveux. Genie Civil, 87, 57-60(1925).—Electrical 
insulators, paving blocks, flag stones, and vessels resistant to chemical action are made 
from basalt by grinding the rock and fusing in an electric or other furnace at a tempera- 
ture of approximately 1300°C. The molten mass is poured into sand or other molds, 
cooled to a glass and reheated in an annealing furnace to produce crystallization. The 
molded articles are sometimes finished by grinding when exact dimensions are required. 
The results of tests for dielectric, tensile and compressive strengths, absorption, cor- 
rosion, resistance to abrasion, chemical action, and mechanical and thermal shock 
indicate that the material is in most respects equal to or better than porcelain. H.I. 

Ceramics in the industrial exposition at Stuttgart, 1927. Hans von HBIDER. 
Keram. Rund., 35, 808-10 (1927).—Illustrations are given of some of the modern types 
of pottery exhibited. H.1. 

Molded insulating materials. (Standard methods of testing.) ANon. A.S.T.M. 
Comm. Repts., Part I (Series D48-27), pp. 1099-1100 (1927).—A number of changes 
have been accepted in the present specifications for testing molded insulating materials. 


R.A.H. 
Fire clay. FRIEDRICH CRAMER, Sprechsaal, 60 [50], 940—41(1927).—Use of fire 
clay with slips in manufacture of sanitary ware is discussed. R.A.H. 


History of porcelain (vitreous whiteware). R. RiEKE. Sprechsaal, 60 [52], 992- 
94 (1927).—A review as to what has been accomplished toward technical control and 
improvement in the porcelain industry in the past 60 years. R.A.H. 

History of whiteware (semivitreous). Kari Jacos. Sprechsaal, 60 [52], 996-99 
(1927).—The development in this industry during the past 60 years istraced. R.A.H. 

White glazed tile and unglazed ceramic mosaic. Anon. U.S. Dept. of Commerce, 
Simplified Practice Recommendation, No. 61. 25 pp. (1927).—The following observa- 
tions of standards for white glazed tile and unglazed ceramic mosaic are given. (1) The 
types, shapes, patterns, sizes, dimensions, grade nomenclature, grade marks, grade 
specifications, and certifications of grades given in the publication are recommended as 
standards. (2) Catalog illustrations should conform to the recommended standards as 
nearly as possible and specials should be so designated. (3) Since replacements play 
a very important part in the use of tile and ceramic mosaic, manufacturers should 
exercise discretion in the retention or destruction of molds which become obsolete 
through operation of these recommendations. (4) Various.names are now used by archi- 
tects, manufacturers, and contractors without definition, which tend to encourage mis- 
representation and substitution. (5) Plain grade marking which even the layman 
purchaser can understand. (6) Warpage and manufacturing blemishes on the surface 
of tile must be considered in grading. (7) The establishment and use of standardized 
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minimum grade specifications would be greatly facilitated by the adoption of a uniform 
method for certification of grade. Grade specifications, certification of grades, and 
explanation of terms used are included. R.A.H. 

Tale spark plug porcelain. Anon. Ceram. Ind., 10 [2], 152(1928).—Analysis of 
the German Bosch plug gave loss on ignition 0.11, SiO, 66.43, FesO; 2.11, Al,O; 3.72, 
CaO trace, MgO 27.78, K,0 0.02, Na,O 0.02, TiO, trace; 27 bodies were compounded 
on the basis of this analysis. Test pieces were pressed (semidry), dried, and bisque- 
fired at 900 to 1000°C. They were coated with a slip prepared from the same bodies 
to which 1.5% of rutile had been added, and were glost-fired at 1350-1520°C. The 
glaze, which matured at 1100°C corresponded to the formula: 


0.33 Na,O) (1.73 SiO, 
0.33 CaO 0.13 Al,O: { 
0.33 PbO (0.53 


Tests for the sudden cooling, sudden heating, electrical resistance at high temperatures, 
puncture voltage, and microstructure were conducted. The conclusions are (1) that 
the Bosch ignition plug is probably a talc porcelain; (2) limestone is not a suitable flux 
for the body; (3) clay acts as a strong flux in magnesia bodies; (4) several bodies better 
than the Bosch were obtained; (5) bodies made of 80 parts calcined talc and 10~15 parts 
clay substance are best for talc plugs; (6) kaolin is better than a plastic clay with regard 
to resistance to sudden changes of temperatures. F.P.H. 
Once-fired chinaware. ANon. Ceram. Ind., 10 [2], 162-63(1928).—The present 
day manufacturing trend in the ceramic industry is toward straight-line continuous 
production, and this scheme to no little extent has been accomplished in the glass and 
enamel fields, while the pottery field has also taken steps in this direction. Practically 
all dinnerware and hotel china is made today by the twice-fired process. Suggestions 
are given for a once-fired process of making hotel chinaware. F.P.H. 
Once-fired wall tile. Anon. Ceram. Ind., 10 [2], 164(1928).—Suggestions for a 
single-unit tile plant are given. A single unit will consist of an automatic tile press, 
a fettling machine, driers, glaze sprayers, glaze driers, setting conveyer, and tunnel kiln. 
A method of arranging and operating these units is described. F.P.H. 
Boiler efficiency in pottery plant. Anon. Power, 31 {14], 764(1927); Feuerungs- 
technik, 15 [24], 288 (1927).—A pottery plant is described in which 80% boiler efficiency 
is maintained. 
A personality in the pottery industry. Anon. Pottery Gaz., 53 [607], 99(1928).— 
A tribute to Edward Probert Evans, who has been associated with the Worcester Royal 


. Porcelain Co., Ltd., in various capacities, since 1866. E.J.V. 


A visit to a ballclay mine. ANon. Pottery Gaz., 53 [607], 100-102(1928).—A de- 
scription of the Dorset clay works of Pike Bros., at Wareham, near Poole, which has 
been winning ball clay for pottery and other purposes for more than 150 years and today 
supplies potters and manufacturers engaged in various other industries throughout the 
world. The Dorset ball clays are obtained by two principal methods, mining and surface 
working. These methods are described. Some of the different categories of ball clay 
supplied by Pike Bros. are discussed. E.J.V. 

What is “china”? Anon. Pottery Gas., 53 [608], 281(1928).—A discussion of the 
actual meaning of the term “‘china."” J. W. Mellor says, ‘‘Porcelain is a body which in 
moderately thin layers is translucent.’ Bernard Moore defines porcelain as a “pottery 
body which is matured in the firing to such an extent that it becomes translucent.” 
These definitions are, of course, more important when separating pottery into various 
groups, but, nevertheless, completely rule out the resinous products sold as “unbreakable 
china.” Webster’s dictionary states: ‘‘China: A species of earthenware originally 
made in China.” ‘Porcelain: A fine, translucent kind of earthenware.” Chambers’ 
Twentieth Century dictionary describes china as “‘a fine kind of earthenware, originally 
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made in China.” Bourry in his ‘Treatise on Ceramic Industries” says, ‘“‘China is trans- 
lucent, of white body, mat, or with glaze.” The indications are fairly plain that the 
word “china” is applied to the material and not the ware. Historically, “China” was 
first the designation of certain ware imported from the Far East. Later, when similar 
ware was made in England, the same name was applied, even though, as in the case of 
soft porcelain, there was a difference in the ingredients. From this the term came to 
refer to a particular class of body, irrespective of the use to which it is applied; ¢f., 
electrical and laboratory china. E.J.V. 
PATENTS 

Method of assembling insulators. Watter T.Gopparp. U.S. 1,657,922, Jan. 31, 
1928. The method of connecting the parts of a multipart insulator which consists in 
applying to the surfaces to be connected a readily expansible noncompressible coating 
whose expansion coefficient is greater than that of the adjacent parts, interposing 
between them a cementitious compound, and subsequently subjecting the assembled 
parts to a relatively high temperature until the cementitious compound has set. 

Insulator. ArtHUR O. Austin. U. S. 1,659,183, Feb. 14, 1928. «An insulator 
comprising a dielectric member having a radially extending flange thereon, terminal 
members connected with the insulator at opposite sides of the flange, and means con- 
nected with each of the terminal members for supplying charging current to the flange 
at points spaced from the terminal members, the means comprising a conductor disk 
connected with each of the terminal members and extending radially therefrom in spaced 
relation with the insulator flange, each of the disks being of materially less diameter than 
the flange and disposed in close proximity thereto adjacent its terminal member but 
diverging therefrom outwardly. 

Pottery and brick-making material. W. GourpyiAN AnD G. L. Jones. Brit. 
268,204, July 30, 1926. Gum arabic is incorporated with clay as follows: for tiles, 
11/2 Ib. of gum arabic are mixed with 100 Ib. of tile clay and 9 gals. of water, the gum 
being dissolved prior to mixing in a small quantity of water. For sanitary ware, 1'/, 
lb. of gum are used to 100 Ib, of clay, and for pottery 1'/, Ib. gum to 100 Ib. of potters’ 
clay. (T’°.BCS.) 

Shaping pottery. W. J. Mitter. Brit. 280,882, Jan. 18, 1928. Potters’ jiggers 
comprise mold-carrying trays adapted to be moved in a substantially rectilinear plane 
into operative shaping position, and reciprocating and rotatable chucks arranged to 
raise intermittently the molds into engagement with the shaping means. 

Shaping pottery articles. W.J.Mitrer. Brit. 281,323, Jan. 25,1928. Pottery 
shaping apparatus comprises means for conveying molds to a position adjacent the 
shaping mechanism, means for transferring the molds to the shaping mechanism, and 
means for transferring them, after shaping the material, to further mechanism whereby 
they are conveyed away, as for example, to a drier. 

Pottery molds. S. Hancock. Brit. 281,471, Jan. 25, 1928. A locking ring for 
securing together 2 parts of a horizontally divided plaster mold for use in the jolleying 
of teapot bodies an other hollow articles is provided with a number of downward ex- 
tensions having slightly wedge-shaped projections extending circumferentially at their 
ends for the purpose of engaging under a series of spaced circumferential ‘projections 
on the top outside edge of the lower portion of the mold. The ring, which may be of 
aluminium, has an inwardly extending flange to engage a shoulder on the upper portion 
of the mold, and to facilitate rotation, the ring may have an annular beading. 


Equipment and Apparatus 
A simplified capillary tube plastometer. J.L.Sr. Joun. Ind. Eng. Chem., 19 [12], 
1348-49 (1927).—A description of an apparatus to measure mobility. It is of the 
capillary tube type and St. J. has applied it to biological materials. R.J.P. 
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Plaster mold drying temperature. T. N. McVay anv J. P. Breen. Ceram. Ind., 
10 [2], 196-97 (1928).—The effects of temperature and relative humidity on the strength 
developed by pottery plaster in setting, and the effect upon its strength by alternate 
saturation with water or electrolyte are discussed. From the data presented it can be 
seen that pottery plaster loses strength much more rapidly in the electrolyte solution 
than in water. This is caused by the fact that the plaster is weakened not only by the 
effect of solution brought about by the water, but also by the reaction of the electrolyte 
with the plaster, forming sodium sulphate, thus showing that the minimum amount of 
electrolytes should be used. This explains why the life of molds used in casting is shorter 
than that of molds used in pressing. The plaster is practically set at the end of one day, 
but gains some strength the following day. Although plasters appear thoroughly set at 
the end of one hour, the hydration process is not complete, and if the piece is placed in 
the drier at that time the ultimate strength is about 20% less than it would be if left 
in a saturated atmosphere for 2 days. After 2 days the strength remains constant. 
To determine the effect of drying temperature on the strength of set plaster, tests were 
made at temperatures of 45, 60, 65, 70, 85, and 95°C. For each test one set of test 
pieces was made. The bars were allowed to set for one hour and then placed on the 
racks in the drier. A constant temperature was maintained in the drier for the respec- 
tive tests. Each set of test pieces was left in the drier 2 days to allow time not only 
for drying, but also for partial dehydration. The bars were then removed, allowed 
to cool, and broken immediately in the cross-breaking machine. According to the 
results obtained there is no decrease in strength due to drying at temperatures lower 
than 65°C. Above that point the strength falls off sharply, proving that dehydration 
of the plaster has taken place appreciably. F.P.H. 
The Martienssen methane detector. F.O. WiLLHoFFr. Min. and Met., 9 [254], 
66-68 (1928).—A portable device for detecting the presence of methane in gassy mines 
is described. The device is as easily used by a novice as by an expert. F.P.H. 
Conveying via the air route. W.B.Spooner. Chemical Markets, 22, 44-46(1928). 
—Experiments in pneumatic conveying were made for handling grain in England in 
1865, and in the U. S. by A. K. Williams for handling loose cotton in 1867, but it was 
not until 1892 that F. E. Duckham initiated modern pneumatic conveying. There are 
2 general types, the vacuum and the pressure types. Each type is suitable for its own 
problems. The advantages of pneumatic conveying are: labor-saving, dustless opera- 
tion, lower upkeep, ease of installation, wide range of application. H.H.S. 
Drying plant memoranda. C. H. Butcnuer. Ind. Chemist, 3, 554-56(1927).— 


‘ Deals with designs of plant, selection of temperature conditions, calculation of air 


requirements for a tunnel drier (covering air required to evaporate moisture, to heat the 
material, to heat trucks and trays, to cover radiation and leakage), humidity of air 
leaving drier, and notes on the construction of tunnel driers, air velocity, direction of 
flow, and time required for drying. H.H.S. 
Importance of grading in industry. Ind. Chemist, 3, 568-72 (1927).— 
The most efficient screening plant is that in which the screening surface is made to move 
or vibrate. The failure of the stationary screen is due to the “‘arching”’ of the material, 
which is overcome by vibration. Revolving screens are, however, fundamentally 
wrong; when the screen rotates, the coarse material rolls ahead of the fine and fills the 
screen openings. The vibrating screen is much more efficient; the coarse particles are 
forced up and away from the screen, while the fines hug the screen, and even when 
damp, the effect of the impact is to keep the mass broken and the meshes open. The 
vibration should be adjustable, as in the Hummer electric screen. H.H.S. 
The dust problem. G.C. Pork. Power Age, [11], 29-31(1927).—Dust has been 
defined as ‘‘matter in the wrong place.’’ The yearly precipitation of soot per square 


246 CERAMIC ABSTRACTS 


mile is nearly 2000 T. in Pittsburgh, 1530 T. in Baltimore, and almost as bad in some 
other cities. Other dusts, especially fine dusts, present difficult problems. The 
Cottrell electrical system is said to be practical only where the reclaimed dust has great 
value. The Sirocco collector, here advocated, a centrifugal separator, was invented 
by the Davidson Co. of Belfast and has been taken up by the American Blower Co. 
It was found that the cylindrical chamber and tapering cone connection result in interior 
turbulence. A volute or scroll-shaped chamber was therefore adopted, terminating at 
its smallest radius with the larger diameter of the conical casing below. H.H.S. 
Fans increase kiln capacity. ANon. Brick Clay Rec., 72 [3], 199-201(1928).— 
A description of the Danville Brick Co., of Danville, IIl., where, by installation of a 
fan system, an increase of about 20,000 brick per day was effected without any increase 
in actual kiln capacity. Besides the conventional red shades, deep greens, browns, and 
many other shades are produced, but the finest achievement is a deep purple blended 
in what is called “heather mix.’’ A green brick of a hue seldom seen in a face brick plant 
is also produced. A detailed description of the plant equipment is given. E.J.V. 
Car dumper installation of unique design. ANon. Eng. News-Rec., 99 [15], 602 
(1927).—Two illustrations of this unique dumper are shown with the cradle of the 
dumper rolled up an incline instead of being revolved upon equalizing rollers. This 
installation is at the plant of the Florida Portland Cement Co., Tampa, Fla. Steel 
girder runways are inclined at about 35° and the machinery for rolling the cradle up the 
incline is mounted on a foundation at the ground level under the crusher tower. A 115 
H.P. motor fitted with a geared limit switch is used to slow down and stop the rolling 
of the dumper in either direction. This dumper will handle open top cars from 7-12!/, 
ft. high, 9-10'/, ft. wide, and 50 ft. long, with a total loaded weight of 220,000 Ibs. 
It is stated that 20 cars per hour can be dumped. The dumper was designed’ and 
constructed by the Wellman-Seaver-Morgan Co., Cleveland, Ohio. G.W.W. 
Earth moving mechanized. CuHas. H. Paut. Eng. News-Rec., 100 [1], 67-69 
(1927).—The development of excavating machinery since the invention of the power 
shovel has produced equipment suited to widely varied conditions. The distinctive 
types and their fields of application are here outlined. G.W.W. 
A self-registering sedimentation scale that indicates the sedimentation curve 
directly. A. H. M. ANDREASEN. Sprechsaal, 60 [47], 869-71(1927).—An apparatus 


for fractionating slips and making fineness determinations by sedimentation is described. 
R.A.H. 


PATENTS 


Apparatus for separating matter of different specific gravities. HuGo VELTEN. 
U. S. 1,646,506, Oct. 24, 1927. A method of separating granular materials by an air 
current comprising providing a fluid current of constant velocity in a passage, moving 
the walls of the passage in the same direction as the fluid current and approximately 
at the same speed, scattering the granular material in the current and separately dis- 
charging the particles suspended in the current and those which sink therein. 

Transfer car. ALBERT E. Evans. U. S. 1,657,206, Jan. 24, 1928. In a transfer 
car having a car receiving track thereon, supporting wheels at the sides of the car, in- 
dependent shafts for the wheels on one side of the car, each of which has its ends eccentric 
with respect to the portion of the shaft therebetween on which the wheel is journaled, 
a pair of bearings for each shaft in which the shaft is adjustably held against rotation, 
the bearings being mounted on the car for horizontal adjustment, means for clamping 
the bearings in adjusted position, a driven shaft extending longitudinally on the side 
of the car, a gear carried by each of the shafts for the wheels, and gears on the driven 
shaft for driving the gears on the wheel shafts. 


— 
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Drying bricks. M. M. Minter. Brit. 265,449, June 18, 1926. The bricks are 
supported on trucks which move step by step through adjacent tunnels in a counter- 
current of hot air. Baffles are arranged in the tunnels to give the air a spiral motion. 
The arrangement of ducts, etc., is described. (7. 

Filter press. A. M. Capra. Brit. 278,940, Feb. 14, 1927. A filter of the plate- 
and-frame type, but with vertical axis, is arranged so that the frames are attached to a 
fixed vertical board or post, and the plates are attached to a board or post that slides 
horizontally. The upper faces alone of the filter plates are pervious, the bottoms being 
unperforated and forming trays which collect the filtrate and conduct it to the outlet. 
When the press is full the clamping pressure is released and the plates are withdrawn, 
thus permitting the cakes to drop through the frames to a vessel below. The operation 
of withdrawing the plates also scrapes the filter surfaces ready for re-use. (B.C.A.) 

Spraying enamel and glaze. A. Panv. Brit. 281,885, Feb. 1, 1928. Spraying 
apparatus for coating metal, stone, or other surfaces with glass, enamel, or like sub- 
stances is characterized by the powdered coating material being blown on to the surface 
to be treated in an unmelted nonplastic condition where it is fused by the heat of the 
surface. 


Kilns, Furnaces, Fuels, and Combustion 


Round kilns or muffle kilns for the firing of under-glaze decorations? Orro Tipp- 
MANN. Keram. Rund., 35, 821-23 (1927).—Although muffle kilns as usually fired use 
much more coal than do round kilns, changes in construction and in manner of firing 
can make muffle kilns the equal of round kilns in fuel economy. Examples showing the 
usefulness of flue-gas analyses in correcting firing procedure are given. H.I. 

Progress in fuel utilization in 1927. Joun VAN Brunt. Mech. Eng., 50 [1], 22-28 
(1928).—Rapid and well-balanced development of equipment and methods previously 
introduced noted rather than new innovations in fuel utilization. The bituminous 
coal situation is discussed with tables showing increased production and increased 
electrical output per ton of coal used as compared to the previous year. There has been 
rapid growth in machine cutting and machine loading at the working face, showing 
increased output per man. Improved methods of washing and sizing coal and the use 
of larger mine cars are noted. The use of coal preparation methods continues to in- 
crease. There is a trend toward the use of some form of water-cooled walls to increase 
the capacity, efficiency, combustion conditions, and to reduce furnace maintenance 
costs. The use of Carborundum refractories for the clinker zones of front, side, and 
bridge walls and the clinker pits of stoker-fired furnaces burning bituminous coal has 
proved to be excellent practice. The solid brick appear to be much longer lived than the 
perforated blocks. There have been 3 major changes in stoker construction: (1) in- 
creased length, (2) improved air distribution methods, and (3) structural changes to use 
more highly preheated air. The developments taking place with chain grates are quite 
analogous to those made on stokers. A remarkable increase in the use of pulverized 
fuel, and increasing attention has been paid to the extension of the turbulence principle 
in pulverized-coal burner design: Future development must be with mills for pulveriz- 
ing coal to smaller size particles. Low-temperature carbonization of coal has been put 
on a commercial basis in this country. There has been a rapid extension of domestic 
oil-burning equipment. The use of manufactured gas is undergoing steady growth. 
Briquetted domestic fuel from Rhode Island anthracite by the use of the Trent process 
is an accomplished fact on a small scale. The maximum daily production of petroleum 
was attained in this country in 1927 when the highest daily output was 2,500,000 bbls. 
In Germany the Bergius process for the liquefaction of coal has been placed on a com- 
mercial scale. The coke dry-quenching process installed at Rochester has created much 
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interest. The foreign developments are outlined. The field of fuel research, at present, 
is almost untouched. Some problems for research are suggested. G.W.W. 
Measuring kiln draft. Anon. Brit. Clayworker, 36 [429], 302(1928).—The or- 
dinary draft gage measures only the static draft; i.e., the pressure of the air or gases in 
the kiln or flue. It does not show the movement of the air or gas or how much of it 
is passing through at any given time. Yet it is the latter, the dynamic draft, which is 
of chief importance in controlling a kiln. The dynamic draft is proportional to the 
speed at which the gases travel, and corresponds to the equation: pz=v*s/2g, where v 
is the velocity of the air or gases, s the density multiplied by 1000, and g the gravity 
coefficient. The total draft is the sum of the static and dynamic drafts, i.e., Ps=p.+pu- 
The dynamic draft is measured by means of a Pitot tube which is described. R.A.H. 
History of ceramic kiln building. Jutrus LaAmort. Sprechsaal, 60 [52], 1010-13 
(1927).—A brief review and discussion of development of the kiln. Periodic kiln, ring 
furnaces, joined kilns, tunnel and muffle kilns of the past 60 years are reviewed. 
R.A.H. 
History of combustion (firing) technology. HuGo HERMAN. Sprechsaal, 60 [52], 
1050-53 (1927).—A review of 60 years development of technical control of firing and 
burning. R.A.H. 
Tar as fuel for furnaces. W.A.Forses. Amer. Iron Steel Inst. (Advance Paper, 
N. Y. Meeting), pp. 39-42 (1927).—One of the more important changes since 1920 has 
been the general increase in use of tar and coke-oven gas, replacing producer gas and 
natural gas. There has been a drop of approximately 10% in the use of producer gas 
and a like increase in the use of tar alone. The figures for 1926 and 1920 (1920 in 
parentheses) showing percentage of total tonnage of steel made according to the type 
of melting fuel used are: producer gas 40.6% (50.1), tar alone 10.6 (0.0), coke-oven gas 
alone 3.8 (0.0), fuel oil alone 2.7 (5.5), natural gas alone 2.7 (5.3), powdered coal alone 
0.0 (0.5), coke-oven gas and natural gas 13.1 (11.8), coke-oven gas, tar, and fuel oil 
3.9 (0.0), coke-oven gas and tar 16.2 (23.5), coke-oven gas, natural gas, tar, and fuel 
oil 6.2 (0.0), tar and fuel oil 0.2 (3.3). H.H.S. 
The use of briquet fuel in the ceramic industry. J. Dorrner. Ber. deut. keram. 
Ges., 8 [5], 249-58 (1927).—A discussion is given of the application of briquet fuel to 
various kilns and furnaces in the ceramic industries of Europe. FP si. 
Calculating heat value of fuels from their chemical composition. R. VONDRACEK. 
Brennstoffchemie, 8, 22-23(1927); Ber. deut. keram. Ges., 8 [5], Ixxiii(1927). F.P.H. 
Control of soot in gas-producer practice. RoypEN A. BLunt. Ceram. Ind., 10 [2], 
153-55 (1928).—A report of an investigation at the Corning Glass Works for the purpose 
of controlling the amount of soot produced by gas producers. This investigation in- 
cluded all the briquetting schemes and water systems. The former were discarded 
after preliminary experiment because they were too expensive and the nature of the 
soot made them of doubtful commercial value. Water systems were investigated and 
employed to the point where it was found that water could be depended upon as a 
conveyer only Approximately 100% of the soot formed will float and tests showed 
that it could be submerged for months and upon being released would rise to the top 
of the water with the buoyancy of cork. Where water systems were employed the soot 
could be collected, but each passing gust of wind distributed it around the surrounding 
territory. The final problem of disposal was always present. Soot legs and traps in 
the gas system were also discarded for the reason that, while they collect, they also 
leave the problem of ultimate disposal unsolved. The system and method of operating 
the soot disposal plant are described in full. F.P.H. 
Tunnel kiln that runs itself. Anon. Ceram. Ind., 10 [2], 194-95(1928).—A de- 
scription of a tunnel kiln and to operation at the Fraunfelter China Co. PPA. 
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The American mechanical gas producer. WitneLm G. Drenes. Fewerungs- 
technik, 15 [25], 292-94(1927).—The Hughes generator is described. Data are given 
on the cost of operation of this producer using several grades of coal. The analysis 
of the coals and gas are given. F.P.H. 

Reactivity and the quality of coke. G. AGpr. Feuerungstechnik, 15 [26], 301-304 
(1927).—A discussion is given of the requirements in regard to quality of important 
types of coke on the basis of the theory of the reactivity of anthracite coke. F.P.H. 

High gas pressure for gasification in the gas producer. J. Gwospz. Feuerungs- 
technik, 15 [26], 304-306 (1927).—The effect of pressure and combustion surface on the 
reaction velocity is considered. F.P.H. 

Vaporization of heavy oii and its recent solution. Joser Simon. Feurungstechnik, 
15 [27], 313-15 (1927).—The following subjects are discussed: (1) Schematic molecular 
structure combustibles, (2) the vaporization problem and the maximum transformation 
velocity of the combustibles to water gas, (3) thermal decomposition and vaporization 
of heavy hydrocarbons, (4) the constructive principles of a new method, (5) the action 
of superheated steam on heavy hydrocarbons, (6) the mechanical loosening of the 
molecular bonds, (7) firing with heavy oil with blue, faintly luminous, not smoky and 
not sooty water-gas flame. F.P.H. 

High quality generator gas from low quality fuel. Rupotr CzERNyY. Feuerungs- 
technik, 15 [29], 377-42(1927).—The subjects considered are (1) normal gasification 
(2) gasification with the addition of hot generator gas below the vaporization zone, 
(3) gasification in the upper vaporization bed with the addition of hot generator gas 
below the vaporization zone, (4) comparison of these three types of gas by determining 
the combustion temperature, (5) economy of the gasification methods, (6) calculation 
of the gas composition and the heating value of a normal producer, (7) calculation of the 


combustion temperature. F.P.H. 
The cleaning of coal. XVII. CHAPMAN AND Mort. Fuel, 6 [8], 340(1927); Feuer- 
ungstechnik, 15 [25], 299(1927). F.P.H. 


Less use of dampers gives better products. Orro Pommer. Brick Clay Rec., 72 
[2], 107-10 (1928).—The use and misuse of the dampers on kilns are discussed. Theo- 
ries regarding firing with excess air and draft, or with the dampers closed or open are 
discussed. The question of economically firing a kiln is taken up, showing the effects 
of short fast firings and slow moderate firings on both the ware and the kiln proper. 
The different firing time for different clays must also be considered. P. believes that 
less use of dampers in the kilns gives better speed in the firing and better quality in the 
ware, E.J.V. 

Development of the tunnel kiln. R. Sytvany. Pottery Gaz., 53 [607], 116-21 
(1928).—Practical and accessory difficulties encountered in the first tunnel kiln plant 
built in France, between 1751 and 1765, at Vincennes, were responsible for the fact that 
no other plants were built until 1840 when a tunnel kiln was constructed in Denmark. 
Other developments in different countries are touched upon. The advantages of con- 
tinuous tunnel kilns are discussed. In France the tunnel kiln is making headway; it has 
there been found to be the solution for maintaining profits under the stress of com- 
petition. Data on several different tunnel kilns in use in different kinds of ceramic 
plants are given. A discussion of the article follows. E.J.V. 

Bisque firing by tunnel oven. JosepH Burton. Pottery Gas., 53 |607], 121-22 
(1928).—Tunnel ovens of the muffle type have been very successfully used during the 
last dozen years in the tile industry of Great Britain for glazing purposes, and some 
years ago the late Mr. Marlow, of the firm of Minton, Hollins & Co., Stoke-on-Trent, 
erected an open-fired tunnel oven for the firing of bisque ware. These open-fired 
tunnel ovens had, however, been in use on the Continent for many years; they were 
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brought into modern practical applications by M. Faugeron, who built many such ovens 
in various places. In the Faugeron oven the products of combustion were taken directly 
into the tunnei and played directly around the saggers containing the ware. The oven 
designed by Sylvany was also one of the open-fired type, and, after having had expe- 
rience of the working of this particular oven for nearly two years, one could say that, at 
all events as far as tile is concerned, it operates more or less successfully. The goods 
were fired to about 1140°C, sixty hours being taken to attain this maximum temperature. 
Trucks passed through the 304 ft. tunnel in 100 hours. A further detailed description 
of the Sylvany oven is given. The firing of bisque pottery is a much more scientific 
matter than lime burning, cement burning, or the calcination of magnesite, where it is 
merely a question of the realization of a certain temperature. In dealing with clay 
goods care must be taken between 500 and 650°C, when the water of combination is 
being driven off. The “‘soaking”’ period is another important phase in firing clay goods. It 
was found to be true that of two tile fired for different lengths of time but glazed and 
fired again in similar circumstances, the one which was fired more quickly in the bisque 
firing would craze while the other would not. This seemed to prove that a “soaking”’ 
was necessary, and the Sylvany oven was designed to permit a period of eight hours for 
“soaking.”” The advantages of a tunnel oven for firing bisque ware are summarized. 
E.J.V. 
Determination of the total amount of water injected into a producer. R. MARTIN. 
Chal. et Ind., 8, 182 (1927).—The weight of water to saturate 1 cm. of dry air (0 and 
760 mm.) at temperatures up to 100° is calculated and the heat contained at each tem- 
perature found. The heat content of the air, Q, when containing P g. of water at ¢° 
is: Q= (0.00053¢+0.617)P +310. If into this air superheated steam containing 
x cal. per g. is injected, the heat content g, and watervapor content P,, of the mixture 
are given by a With an effective temperature of the mixture of ¢,,°, P,, can 
be calculated from: ¢,, = (0.00053¢,, +0.617) P,, +0.3106t,,. This equation serves also to 
calculate the amount of water P,, condensed in raising the air from ¢° to¢t,,°. Finally, 
a knowledge of the relationship between the composition of the coal and of the gas pro- 
duced allows of the computation of the volume of air required per kg. of coal, from which 
the steam to coal ratio is determined. The method indicates that 628.4 g. of steam 
are taken up per kg. of coal in a particular producer, and actual measurement gives 
a value of 635 g. per kg. (J.S.G.T.) 
Extraction of sulphur dioxide from flame gases by glasses and glazes. A. FABER. 
Gas. und Wasserfach, 70, 419 (1927).—Berdel concludes that the varying effects in the 
firing of porcelain and stoneware in simple and in tunnel ovens depends on the state of 
oxidation of the sulphur in the gases. Even chemically resistant glazes with high 
silica and alumina content do not escape action of the sulphur in strongly oxidizing at- 
mospheres. Bole and Jackson state that the compounds formed by the SO, and SO; 
are decomposed above 800° into the oxides. Clay does not absorb the sulphur com- 
pounds to a degree proportional to the content of these in the gas, and the increase of 
gas velocity in the range 400—765° is more effective in removing the compounds than 
rapid increase of temperature. Eitel found that the higher the temperature the more 
suitable the conditions for the further escape of the absorbed SO2. He also agrees with 
Berdel that the type of gas absorbed depends on the chemical composition of the glass. 
Ortmann found rapid SO; absorption by enamel glazes at 700-875°, and recommends 
as its prevention good furnace draft with restrained oxidizing firing conditions. Schob- 
lick considers alternate reducing and oxidizing conditions to be necessary. The work 
of Travers on the absorption of sulphur gases is confirmed by the work of Berdel, Ort- 
mann, Zschimmer, and others. The effect of the sulphur compounds in the gas thus 
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depends on the concentration and state of oxidation of these under fixed conditions of 
firing. Technically, the fault can be avoided by suitable firing, i.e., by a reducing at- 
mosphere followed by oxidizing conditions. (J.S.G.T.) 

A new definition of the quality of gas. Gorrrepo Wosse. Ind. Gas acquedotti 
(Rome), Nov. 30, 1926; Monats- Bull. schweiz Ver. Gas- u. Wasserfach, 7, 277—78 (1927).— 
The value of the ratio p./S (p is the calorific value of the gas and S is the specific gravity 
determines how much heat will be secured from a given burner in a given time. Me- 
thods of determining the value of the ratio are given. (C.A.) 

Combustion of complex gaseous mixtures. III. G. B. MAxweti, W. PAyMAN, 
AND R. V. WHEELER. Jour. Chem. Soc., p. 297 (1927).—A study of the inflammation 
of mixtures of carbon monoxide and hydrogen with air in a closed vessel is reported. 


The ignition of gases. VI. Ignition by flames. Mixtures of the paraffins with air. 
N.S. WALLs AND R. V. WHEELER. Jour. Chem. Soc., p. 291, (1927). (T.E.C.S.) 


Producers for the gasification of high and low quality fuels and of waste products. 
H.Bartn. Keram. Rund., 34, 494(1926).—After a discussion on the economic factors 
relative to the use of coal, slack, lignite briquets, and peat as fuel for industrial pur- 
poses, B. describes a patented producer that could be adapted with slight alterations 
for the gasification of all grades of fuel from rough coal to waste sludge. The grate 
(the most important part of the producer, according to B.) can be arranged without re- 
building, either as a step grate, flat grate, or combination of the two. A special feeding 
device permits the producer being used for the gasifying of fine coal or sludge, these 
being fed into sloping shafts at the sides of the producer. A central feeding hopper per- 
mits the simultaneous feeding in of other fuel, peat, briquets, or coal. It is possible 
with such a generator to produce gaseous fuel adequate to the heat requirements of a 
furnace at a much less cost than when fuel of good quality is used, since the fine coal and 
washer sludge is in the nature of a waste product at the pit head and is obtainable at 
avery cheaprate. Diagrams are given. (J.S.G.T.) 

Industrial oil firing. ANon. Manchester Guardian Commercial, Jan. 20, 1927.— 
Oil-burning installations have been adopted for firing furnaces or ovens in one instance 
in the potteries with considerable success. Fuel oil, atomized by steam, is burned from 
a simple burner with adjustable nose-cap. The steam is at 40 lb. pressure and the 
jet aperture 7/4 in. The following relative figures for coal and oil firing are obtained 


for a biscuit oven: (J.S.G.T) 
Coal Oil 
Fuel burnt 14°/, tons 6'/, tons 
Price per ton 32s. (pre-strike) 92s. 6d. 
Time of firing 54 33 
Loss per oven 4.26% . 2.47% 
Coal Firing 
~ Pre-strike J an. 1927 Oil firing 
£ £ £ d 
Fuel cost 24 0 O 41 0 0 28 10 O 
Loss 13 5 
Total 68 0 0 a 
* Not including expense of steam which cost about 9d. per hour. (J.S.G.T.) 
BOOK 


Manual of the Technology of Fuels. H.Srracne anDH. ULMANN. 471 pp. with 81 
illustrations in text. Franz Deuticke, Leipzig und Wien, 1927. Feuerungstechnik, 15 
[25], 299 (1927). F.P.H. 
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PATENTS 

Tunnel kiln. Witt1AM Lee HAn ey, Jr. U. S. 1,658,331, Feb. 7, 1928. Ina 
tunnel kiln, the combination of a duplex firing chamber having 2 separate firing zones 
provided with heating means located on opposite sides of the duplex firing chamber, 
and a unitary tunnel section extending longitudinally from each end of the duplex firing 
chamber, provided with parallel goods conveying means movable in opposite directions 
each of which passes through one of the firing zones, each of the end sections forming a 
combined cooling and preheating zone, means for introducing a gaseous heat modifying 
fluid into each of the end sections, at different points longitudinally thereof, inde- 
pendently operable means for controlling the introduction of the heating fluid at such 
points, and means for withdrawing the moist air vapor gases from the end sections of the 
kiln. 

Twin-tunnel kiln. Witt1Am Lee HANLEY, Jr. U.S. 1, 658,332, Feb. 7, 1928. Ina 
twin-tunnel kiln, the combination of a duplex firing chamber, having 2 firing zones 
separated by a vertical longitudinal impervious wall and provided with rows of furnaces 
located on opposite sides of the duplex firing chamber, the furnaces of each row com- 
municating directly with the adjacent firing zone, means for withdrawing the products 
of combustion from each firing zone, a duplex-tunnel section extending longitudinally 
from each end of the duplex firing chamber, each comprising a preheating chamber 
communicating with the inlet end of one firing zone and a cooling chamber communi- 
cating with the discharge end of the other firing zone, the preheating and cooling cham- 
bers being separated by an impervious wall forming a continuation of the longitudinal 
wall between the firing zones, and parallel goods conveying means movable in op- 
posite directions, each of which passes through one of the firing zones and the pre- 
heating and cooling chambers at the opposite ends thereof. 

Tunnel kiln. Lee HAnN-ey, Jr. U.S. 1,658,333, Feb. 7, 1928. A single, 
tunnel kiln comprising among its members, a centrally located firing chamber provided 
with a series of furnaces at different points longitudinally thereof discharging their 
products of combustion into a firing zone within the firing chamber, independent means 
for controlling the furnaces for maintaining a gradually increasing temperature from 
one end of the firing zone to the other, means for withdrawing the products of com- 
bustion from the firing zone, a preheating chamber located at one end of the firing 
chamber, means for utilizing the products of combustion withdrawn from the firing 
zone for heating air and discharging it into the preheating chamber to effect the pre- 
heating, watersmoking, and oxidation of the products, a cooling chamber connected 
with and extending from the opposite end of the firing chamber, and a single line of 
goods conveying means extending through the preheating chamber, firing chamber, and 
cooling chamber. 

Continuous kilns. H. Wesster. Brit. 269,344, Oct. 17, 1925. Separate kilns 
are connected in series by diametral flues beneath the floors, an external longitudinal 
flue for each line of kilns, and a pair of transverse flues between adjacent kilns. Each 
chamber has peripheral fire boxes, a bag wall, a perforated floor, and an annular flue, 
which communicates with the diametral flue of the next chamber. (7 eo 


Geology 


Notes on the triclinic pyroxenes. A. N.WINCHELL. Amer. Mineral., 12 [1], 10-14 
(1927).—In summary, there is a group of triclinic minerals usually (but incorrectly?) re- 
ferred to the pyroxene group whose formulas and mutual relationships are still un- 
certain. This group consists of metasilicates of manganese and calcium in which the 
ratio between manganese and calcium seems to vary from 1:0 to 1:1. These minerals 
differ too much optically and crystallographically to belong to an isomorphous series 
in the narrow sense of that term. The chief types thus far known are: 
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Ratio of Ca 
Mineral Formula to Mn(+Fe+Mg) 

Pyroxmangite (Fe, Mn)SiO; 1-1 or 0-1 
Sobralite CaMgFe2Mn,(SiOs)s 1-7 
Rhodonite CaMn;(SiOs;)¢. 1-5 
Fowlerite Ca(Mn, Fe, Zn)5(SiOs)¢ 1-5 
Vogtite Ca(Mn, Fe, Mg)2(SiOs)s 1-2 
Bustamite CaMn (SiO3)e 1-1 


Babingtonite probably belongs to this group, but its formula is still under discussion: 
F.P.H. 


Kernite, a new sodium borate. WALDEMAR T. SCHALLER. Amer. Mineral., 12 [1], 
24-25 (1927).—The new mineral kernite, Na2B,O, -4H,0, is reported to occur in quantity 
in the southeast corner of Kern County, Calif., in the Kramer boron district. The 
mineral was discovered in exploratory borings at a depth of several hundred feet. 
Ulexite and possibly colemanite are associated minerals. The mineral is colorless to 
white, transparent, vitreous to pearly in luster, and greatly resembles some specimens 
of massive cleavable selenite. It is orthorhombic; has perfect prismatic cleavage; 
m/\m =71°08’; readily breaks into long thin fibers and laths; hardness about 3; specific 
gravity 1.953; optically probably negative, although 2V is nearly 90 and sign uncertain; 
elongation (c axis) positive; axial plane is parallel to elongation; a=1.454, 8 =1.472, 
y =1.488. Before the blowpipe it swells considerably and finally fuses to a clear glass. 
It dissolves very slowly in cold water, the clear cleavage pieces first becoming opaque 
white due to abundant etch figures. The ratio of the analysis of kernite are: Na,O: 
B:,0;:H,0 =365:727: 1472 or 1.00: 1.99:4.02, the formula for kernite being Na,O -2B.,0;- 
3H.,0. Not quite'/: the water is readily given off at 110 and only */, of the total water 
is lost up to 200°C, there being no swelling of the mineral at this temperature. The 
relationships of the water content and physical and optical properties of kernite and the 
other hydrates of Na,O-2B,0; (borax and “‘octahedral” borax, the 5-hydrate) are being 
studied. Crystallization of a water solution of kernite yields 1.39 times as much borax. 

F.P.H. 

Boehmite, the hydrated alumina of bauxite. JACQUES DE LAPPARENT. Compt. 
Rend., 184, 1661-62 (1927); Amer. Mineral., 13 [2], 72(1928).—A list is given of the 
crystallographic, chemical, physical, and optical properties of Boehmite. F.P.H. 

Minerals in Dutch Guiana. E.A. Min. and Met., 9 [254], 59-61 (1928).— 
Notes on a colony, that has been of little importance from a mineral standpoint but 


promises to become an important producer of bauxite, are given. F.P.H. 
Platinum metals and their alloys. FREpERIC E. Carter. Min. and Met., 9 [254], 
78 (1928).—Sources of platinum and its metallurgy are discussed. F.P.H. 


Working methods of practical geophysics. Hans HAatck. Min. and Met., 9 [254], 
78 (1928).—This is taken from a book “Die Magnetische Verfahren die angewandte 
Geophysik”’ by H. who is head of the exploration department of the North American 
Exploration Co. . F.P.H. 

The Eétvos torsion balance method of mapping geologic structure. Dona.tp C. 
BARTON. Min. and Met., 9 [254], 83(1928).—B. discusses the theory of the Eétvos 
torsion balance, the factors determined by it, the interpretation of these results and the 
limitations of the instrument in determining geologic structure. A short but most 
excellent bibliography concludes the paper. The last part of the paper deals largely 
with the future of the torsion balance. The need for study and the training of man in 
the mathematics of interpretation is emphasized. F.P.H. 

Feldspar and mica in 1927. Anon. Rock Prod., 39 (26), 155-56(1927).—For many 
years the feldspar industry drifted without systematic method of grinding for ceramic 
uses. Grinding mills now blend to suit the requirements of different manufacturers 
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and deposits are analyzed and careful record made of their analyses. Producers recog- 
nize the importance of a standard grading, yet are loath to make it an accomplished fact. 
Steps have been taken by several large producers along this line and more are expected 
to follow. Another problem awaiting solution is the economic disposal of the large 
amounts of second-grade feldspar (containing mica and quartz) produced at all reliable 
mining operations. The Bureau of Standards has been asked to make a scientific 
investigation to determine new uses for the material, which at the present time is an 
absolute loss. The feldspar industry is so allied with the ceramic industries that its 
future seems to rest entirely with the development of ceramics. New fields are con- 
stantly being opened in ceramics, thus widening the feldspar market. The producer 
should help the cause along by seeking out the qualities in feldspar and presenting them 
to its users; in this way many improper results credited to poor feldspar can be 
corrected, especially as it often happens that the feldspar is of good quality but of the 
wrong chemical constitution for the particular product. F.P.H. 
Technology and uses of silica and sand. W. M. Wercer. Bur. Mines, Bull., 
266, 204 pp. (1927).—The work includes a description of the forms of silica which are 
divided into mineralogical and commercial forms. Under mineralogical forms are 
described the crystalline silica which covers quartz, tridymite, cristobalite, the inversion 
of certain forms of silica, and amorphous silica. Under commercial forms are described, 
quartz, quartzite, sandstone, sand, gravel, tripoli, diatomaceous earth, flint, silex, 
pulverized silica. Each of the commercial forms are taken up and discussed as to 
occurrence, prospecting and examination, mining methods, preparation for the market 


and uses. A bibliography and 50 illustrations are included. R.A.H. 
Chromite in 1926. J. W. Furness. Bur. Mines, Mineral Resources of the U. S., 
Part I, pp. 1-8(1927). R.A.H. 
Graphite in 1926. JEFFERSON MIDDLETON. Bur. Mines, Mineral Resources of 
the U. S., Part II, pp. 91-97 (1927). R.A.H. 
Feldspar in 1926. JEFFERSON MIDDLETON. Bur. Mines, Mineral Resources of the 
U. S., Part II, pp. 109-19 (1927). R.A.H. 
Potash in 1926. A.T.Coons, Bur. Mines, Mineral Resources of the U.S., Part II, 
pp. 119-25, Oct. 1927. R.A.H. 
Magnesium and its compounds. J. M. Hit. Bur. Mines, Mineral Resources of 
the U. S., Part II, pp. 127-40, Oct. 1927. R.A.H. 
Gypsum in 1926. R. M. SANTMYERS AND JEFFERSON MIDDLETON. Bur. Mines, 
Mineral Resources of the U. S., Part II, pp. 141-50(1927). R.A.H. 


Silica in 1926. Anon. Bur. Mines, Mineral Resources of the U.S., Part II, pp. 169- 
173.—Production and value of quartz and ground sand and sandstone is discussed. 


A paragraph on imports is included. R.A.H. 
Lime in 1926. A. T. Coons. Bur. Mines, Mineral Resources of the U. S., Part II 
pp. 183-93 (1927). R.A.H. 


Talc and soapstone in 1926. B.H.Srtropparp. Bur. Mines, Mineral Resources 
of the U. S., Part II, pp. 203-209.—A discussion of talc is given which is followed by 
production, list of producers, review by states, uses, imports and exports, and world 
production. R.A.H. 

Potarite, a new mineral. L. J. Spencer. (Meeting Mineralog. Soc., Jan. 10.) 
Chem. and Ind., 47, 102 (1928).—A brittle white metallic-looking mineral found on the 
Potaro River, British Guiana, proves to be PdHg, with a density (15.0—16.1) consider- 
ably higher than that of either of the component metals. H.H.S. 

Inversion of calcium silicate. C.E.Tmtey. (Meeting Mineralog. Soc., Jan. 10.) 
Chem. and Ind., 47, 102(1928).—The inversion of Ca,SiO, in a metamorphic limestone 
from Larne, County Antrim, Ireland, was demonstrated. H.H:S. 
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Uranium and other radioactive minerals in S. Africa. ANon. Chem. and Ind., 
47, 104(1928).—Important deposits of U and other ores, believed to cover a large area, 
have been discovered on Crown land in Gordonia, Cape Province. Official analyses 
indicate that the content of U and Th is very high, and considerable importance is 
attached to the economic value of the discovery. H.H.S. 

The origin and occurrence in Rockbridge, Co., Virginia, of so-called ‘‘bentonite.” 
A. W. Gites. Jour. Geology, 35, 527-41 (1927).—Material from this region previously 
described as bentonite does not possess the physical properties of bentonite. It has a 
schistose structure and appears to be a high alumina shale. Moreover the parent rocks 
are plutonic and not volcanic. (C. A.) 

The geology, petrography and mineralogy of the vicinity of Italian Mountain, Gunni- 
son County, Colorado. WuxitmMan Cross AND E. V. SHANNON. Proc. U. S. Nat. 
Museum, 71, 1-42(1927).—The minerals are mainly silicates such as are commonly 
produced in contact zones where a sedimentary section of various rocks, largely carbon- 
ates, is penetrated by extensive igneous bodies. The reactions resulting in the new 
compounds arise from the permeation of the sediments under a condition of high heat, 
long sustained, by hot aqueous solutions carrying absorbed gases and other mineralizing 
agents. The particular interest of this occurrence lies partly in the unusual perfection 
of development of some species, 28 of which are described crystallographically. Of 
these garnet, diopside, sahlite, vesuvianite, epidote, feldspars, titanite, and scolecite 
are the more thoroughly studied. (C. A.) 

BOOKS 


Geology and Natural Resources of Colorado. Russett D. GEORGE. xv+228 pp- 
Colorado: Its Past and Present. G. Nor.in and seven others. x+202 pp. Boulder, 
Colo.: Univ. of Colorado, 1927. Price $2.00 each. Volumes issued by the Univ. of 
Colorado to celebrate the first half-century of its existence. Reviewed in Times Lit. 
Suppl., Jan. 19, 1928. H.H.S. 


Chemistry and Physics 


Isomorphous relations of MgSiO; and Al,O; in silicates. A. N. WINCHELL. Amer. 
Mineral., 13 [2], 52-56(1928).—There seems to be numerous examples of a simple 
isomorphous relationship between MgSiO; and Al,O; in silicates. Even in the simple 
molecule, MgSiO;, the molecule Al,O; may apparently enter isomorphously to a 
limited extent, such as about 5% in enstatite and 10% or more in anthophyllite. In 
certain larger molecules, such as diopside, CaMgSi.O,, and the equivalent amphibole 


molecule, AlsO; seems to be miscible to about the same extent. Pre. 
Determination of iron and lime in potter’s clay. ANon. Keramos, 6 [9], 342(1927). 
F.P.H. 


Reduction of roasted cassiterite concentrates. W.W.LooANDE.F.KERN. Min. 
and Met., 9 [254], 83(1928).—Conditions and ore composition influence the degree and 
manner of separating out tin by roasting. A thorough discussion of this subject is 
given. F.P.H. 

The laws of chemical crystallography. V.M.Gotpscumipt. Naturwissenschaften, 
21, 477-85 (1926); Amer. Mineral., 12 [1], 28-31(1927).—A review of the important 
points brought out in this article is given by E. T. Wherry. The 13 principal theorems 
are translated in full. The subjects considered are (1) laws concerning size of crystal 
components, (2) laws concerning deformability of crystal components, (3) laws con- 
cerning isomorphism, (4) laws concerning polymorphism and morphotropism. 

F.P.H. 

Manganese and steel in pig iron; volumetric determination by the vanadate method. 

L. E. Srout anp G. C. WartaKker. Ind. Eng. Chem., 22 [2], 210—12(1928).—A method 


— 
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is described for the determination of manganese by the vanadate method. The prepara- 
tion of the standard vanadyl sulphate solution from ammonium metavanadate and the 
effect of silver sulphate concentration on the rate of oxidation of manganese from 
manganous nitrate to permanganic acid are discussed. R.j.¥. 

Studies of the system calcium oxide-alumina-ferric oxide. W.C. HANsEN, L. T. 
BROWNMILLER, AND R. H. BoGue. Jour. Amer. Chem. Soc., 52 [2], 396-406 (1928).— 
The investigation of the system calcium oxide-alumina-ferric oxide has been undertaken 
in order to aid in the determination of the composition of Portland cement and the réle 
played by each component in the manufacture and utilization of cement. Only that 
part of the system which is related to Portland cement has been studied. One ternary 
compound has been found in the system having the formula 4CaO- Al.O3- Fe,O; and 
melting congruently at 1415+5°C. Its refractive indices are az, =1.96+.01, 8z;=2.01 
+.01, yz,=2.04+.01. Itis biaxial, negative with a medium axial angle. Other optical 
properties have also been determined. It was found that 4CaQO-Al,O3-Fe:O; and 
2CaO-Fe,O form a complete series of solid solutions. The melting relations and 
optical properties of these solid solutions have been determined. CaQO-Al,O; and 
CaO: Fe,O; form limited solid solutions with each other. CaQ-Al,O; takes up about 
15% of CaO- FeO; in solid solution and CaO- Fe.O; takes up about 10% CaO- Al,Os. 
With this solid solution there is an increase in the indices of refraction of CaO- Al,O; 
and a decrease in those of CaO-Fe,O;. It was observed that the indices of refraction 
of 3CaO-: Al,O; and 5CaO- 3Al.O; were higher in this system than in the binary system 
and it is explained that none of the binary compounds of CaO with Al.O; or Fe2O; are 
found as the pure compounds in ternary system. The exact amount and nature of all 
the solid solutions formed within this system have not fully been determined. The 
fields in which CaO, 3CaO- Al.O3, 5CaO- 3Al,03, 4CaO- Al,O3- Fe2O; and solid solutions 
of 4CaO- Al,O;- and 2CaO- Fe2O; separate as primary phases from the ternary 
melts are shown diagrammatically. EA 

Characterization of clay. A.F.JosepH. Brit. Clayworker, 36 [429], 311-12(1928). 
—One of the difficulties in passing from the work of soils to that on ceramic clays is the 
absence of a common definition of ‘‘clay.’’ Most soil chemists restrict this term to that 
fraction of the raw material of which the largest particles are 0.002 mm. It is fairly 
certain that the real claylike properties of importance, such as plasticity, shrinkage, and 
water retaining capacity, are mainly confined to that fraction, and there is an obvious 
advantage in studying materials which are as homogeneous as possible. The following 
table shows the range in mechanical composition for a number of clays: 


Mechanical composition 


Particles 

less — mm. 0.2-0.02 mm. 0.02-0.002 mm. Sample 
20.2 74.2 1 
36.6 2.6 60.8 2 
28.2 10.1 61.7 3 
26.3 9.9 63.8 4 
12.8 14.7 72.5 5 
31.8 61.0 
89.8 3.9 6.3 7 

60.9 21.0 16.9 8 

63.2 27.1 8.3 9 
28.0 6.4 65.6 10 
26.8 9.4 63.8 11 
20.4 65.9 12 


The range in proportion of true “‘clay”’ is considerable, varying from 12-90%, and if the 
nature of this fine fraction did not vary in materials of different origin, the properties 
of the whole product would probably depend on the amount of 0.002 separate. The 
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fine fractions of Nos. 5 and 6 are not very different in their properties or compositions, 
so that No. 6 containing 2.5 times as much clay as No. 5 should be more plastic and this 
is the report of the producers. Numbers 3and 4 closely resemble one another in mechani- 
cal composition, but No. 3 is very much more plastic than No. 4 so that the reason 
for plasticity must be sought in the nature and not in the amount of the “‘clay”’ fraction. 
Results obtained by chemical analysis on the finest portions of clays show conclusively 
that there is a very close relationship between the chemical composition of the ‘‘clay”’ 
and its physical properties, which can be generalized by the statement that the molecular 
ratio of silica to alumina is related to claylike properties. The higher this ratio is, the 
more highly developed are such properties as imbibitional power for water, heat of 
wetting, shrinkage, tensile strength and absorptive power for vapors and dyes; with 
low values of this ratio, claylike properties are exhibited to only a small degree, and it 
appears likely that with a ratio of 2.0 (the ratio for kaolinite) they would be entirely 
absent. J. prefers the ‘‘imbibitional water’’ capacity for determining the plasticity. 
This is a measure of the volume of water retained by the material after centrifugal 
draining under standard conditions less the interstitial space, the latter being measured 
by some inactive liquid (xylene) retained under the same conditions. The following 
list gives the chemical composition and imbibitional water capacity of six ‘‘clay” 
separates together with three typical ‘‘clays’’ of different origin: 


Properties of clay fraction 


(per cent) 
Ratio Imbibitional 
SiO: Al.Os Na:O+K;0 Si0:/Al:0: water Description 
46.6 38.5 0.90 2.05 0 Weak clay 
47.0 38.7 1.20 2.06 0 Potting “ 
46.8 37.6 0.88 2.11 5 Weak 3 
47.8 1.07 2.18 7 
47 .6 36.3 2.16 ye 19 Strong “ 
49.3 31.4 1.12 2.66 44 Ball <i 
44.6 20.0 1.53 3.77 79 Alluvial “ 
46.7 20.2 1.02 3.90 101 Plastic soil 
68.3 16.6 1.66 6.96 261 Bentonite 


This list shows that clay properties are associated with a high silica-alumina ratio. 
J. also discusses the assumption that the degree of plasticity of clays is due to amount 
of extremely fine or colloidal matter present and shows the possibility of error in this 


assumption. R.A.H. 
Consumption of reagents used in flotation, 1926. THomAs VARLEY. Bur. Mines, 
Report of Invest., No. 2852. 12 pp. (1928). R.A.H. 


Heavy liquids for mineralogical analyses. JoHN D. SULLIVAN. Bur. Mines, Tech. 
Paper, No. 381, 26 pp.(1927).—The purpose of the investigation described was to 
develop a series of heavy liquids for use in mineralogical analyses, to get a series of cheap 
liquids that would enable one to separate by means of the sink and float method the 
heavier mineral particles from the gangue, and, if possible, to separate the various 
minerals from one another. The investigation has consisted largely in a study of the 
liquids already in use and the development of suitable liquids other than those. The 
price of the reagent, its fluidity, transparency, ease of preparation and recovery, and 
ease of handling have been taken into account. A table is included giving the liquids 
which have been experimented with and which are based on the foregoing considerations. 

R.A.H. 

Thermal expansion of feldspar. ANon. Bur. Stand., Tech. News Bull., No. 129, 
pp. 4-5 (1928).—This report is a summary of the study of the thermal expansion of 
partially and completely fused feldspars fired to cones 4, 8, 10, 12, 13, and 14. The 
data obtained show (1) that the expansion proceeds quite regularly until a temperature 
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of 575°C is reached when the expansion increases rapidly due to the inversion of quartz; 
(2) that the expansion of a feldspar fired below cone 8 is low, becomes normal at cone 8, 
and drops again when firing temperature rises above cone 8; (3) that the silica content 
appears to have more influence upon the expansion of partially and completely fused 
feldspars than the Na,O or K,O content or the fineness of the grind. In addition a 
table is given which shows the percentage of linear expansion of the partially and com- 
pletely fused feldspars at 560°C together with their softening points and percentage of 
free silica content. R.A.H. 
Thermal expansion of beryllium and aluminum-beryllium alloys. PETER HIDNERT 
AND W. T. SWEENEY. Bur. Stand., Sci. Paper, 22 [565], 533-45 (1927).—The in- 
vestigation described was undertaken because no data on the thermal expansion of 
beryllium or its alloys were available. Results are given on the linear thermal expansion 
of beryllium and 5 aluminum beryllium alloys. Expansion determinations were made 
over various temperature ranges between —120 and +700°C on a sample of beryllium, 
and between room temperature and 500°C on the alloys. The average coefficient of 
expansion of beryllium is 12.3 x 10-* per degree centigrade between 20 and 100°C. 
The coefficients of expansion of the aluminum-beryllium alloys decrease with increase 
in the beryllium content. R.A.H. 
Developments and applications of the electric telemeter. O. S. Peters. Proc. 
A.S.T.M., 27 [2], 522-33(1927).—In 1923, an electric telemeter, developed at the 
U. S. Bureau of Standards was described before the A.S.T.M. Since that time progress 
has been made in the further development and in practical applications of this instru- 
ment. Photographic records are included from apparatus devised to produce mechani- 
cal displacements of widely different frequencies which are shown on the same film with 
their reproduction by the telemeter. These serve to indicate the accuracy of the re- 
production, and also to point out errors which may arise because of inertia effects in 
measuring strains due to rapidly changing loads. There are also shown a number of 
telemeter records from different applications such as impact measurements on street-car 
rails and acceleration stresses in coal-mine hoisting cable. The telemeter cartridge used 
for measuring strains in mass concrete at the Stevenson Creek Arch Dam and at other 
places is also described. R.A.H. 
Shrinkage computations. JoseEr Wor. Sprechsaal, 60 [48], 889-91, [49], 917-19 
(1927).—The total shrinkage of a body equals the sum of the drying and firing shrink- 
age. A discussion, with the presentation of a large amount of data, on why this sup- 
position must result in error due to the method of computation used by the worker. 
R.A.H. 
Ceramic raw materials and their colors. Fritz KAsTNER. Sprechsaal, 60 [49], 
915-17 (1927).—A discussion of the causes of the colors in ceramic materials, especially 
quartz, quartz sand, kaolin, and clay and how far one is entitled to judge the value of 
the material from its color and conclusions as to possibilities of their uses. R.A.H. 
Plasticity and bonding power of clay. VAN NIEUWENBURG. Sprechsaal, 60 [51], 
958-59 (1927).—Synopsis of an article which appeared in Klei (Holland). R.A.H. 
Clay and water: colloidochemistry review. RAPHAEL E. LigsEGANG. Sprechsaal, 
60 [52], 990-91 (1927).—A short discussion on what has been accomplished in this field. 
R.A.H. 
Future problems in the investigation of silicates. WiLHELM EITEL. Sprechsaal, 
60 [52], 988-89 (1927).—A discussion of the complexities of silicate investigations and 
the possibilities in the use of the Réntgen rays. R.A.H. 
Cohesion and solution. W.F.Lioyp. Chem. and Ind., 47, 7(1928).—Experiments 
were made with a view to determine whether there is any relation between hardness of 
crystals and their rate of solubility inewater. Hardness was measured by weighing the 
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amount of crystal ground away by a bit after a given number of turns. The results of 
the experiment were inconclusive. H.H.S. 

Atomic weight revisions. ANON. Chem. and Ind., 47, 74(1928).—According to 
the report of the German Atomic Weights Commission, the following changes have been 
made: argon 39.94 (from 39.88), Ti 47.90 (48.1), Yt 88.93 (89.0). H.H.S. 

Solubilities of salts. J. A. V. Butter. Chem. and Ind., 47, 60-62(1928).— 
Solubility depends on the opposing effects of two fundamental quantities: the lattice 
energy of the solid, and the heats of hydration of the gaseous ions. The net work done 
in passing from the solid into the interior of the solution is the heat absorbed on solution. 
One would therefore expect a parallelism between heat of solution (Q) and solubility (.S), 
although the latter will numerically be influenced by factors (e.g., mass configuration) 
which determine the motions of ions under given forces. Data are given which show 
that, in series of similar salts, there is a very close parallelism between S and Q, but 
that the parallelism does not extend to unlike salts. H.H.S. 

A mode of application of Tammann’s thermoanalysis to reactions between solid 
phases. J. GuILLissEN. Bull. sci. acad. roy. Belg., 13, 233-38(1927).—Tammann’s 
method consists in determining the heating curve of a mixture of the solid reagents, 
then determining the curve for the product of the reaction. The point at which the 
curves cease to coincide is taken as the reaction temperature. The method can be 
rendered more sensitive if the curve temperature vs. time is replaced by the curve 
temperature vs. temperature difference, 7.e., f(@, @—0@’)=0. The double galvanometer 
of Le Chatelier-Saladin may be used for that purpose. The reactions PbO+CuSO, 
—PbSO,+Cu0 and PbO+Mo0O;—PbMoQ, have been used to test the method. The 
results duplicate those obtained by Tammann. The production of Fe:O,Ba is obtained 
at about 830° from Fe,0; and BaCQs, at about 300° from Fe,O; and BaO. An experi- 
ment with Fe.,O; and CaCO; was not conclusive. ce, dee 

The temperature of formation of the zinc ferrite from its solid constituents. J. 
GUILLISSEN AND RICHARD. Bull. sci. acad. roy. Belg., 13, 238-40(1927).—Solid Fe,0; 
and ZnO react at about 620—50°, yielding Zn ferrite. NH,sOH and NH,CI dissolve 
34% of the mixture FeO; and ZnO. After heating they dissolve only 8%. (C. A.) 

Rapid method for determining silica, alumina, lime, and magnesia in low-manganese 
iron ores. R. P. Hupson. Chemist-Analyst, 16 [2], 4(1927).—The method follows 
conventional lines of common practice precipitating Al in the filtrate from the SiO: as 
AIPO, by NaNH,HPQ, and Na,.S,O; and determining CaO and MgO in an aliquot part 
of the filtrate from this precipitation. A correction is made for Mn in the precipitate 
of MgNH,POQ,. (C. A.) 

Rapid determination of calcium and magnesium. C. J. SCHOLLENBERGER. Chemist- 
Analyst, 16 [2], 6-7(1927).—In the filtrate from the NH,OH precipitation of the Fe 
and Al, the Ca is precipitated by oxalic acid and then, without filtering, the Mg is pre- 
cipitated as MgNH,4AsQOy. The precipitate of CaC,0O, and MgNH,AsQ, is dissolved in 
dilute H2SO, and the oxalate is titrated with KMnO,. Then the As is reduced by KI to 
the tervalent condition and oxidized iodometrically in the presence of NaHCO,. 

(C. A.) 

Determination of potassium and sodium in the presence of one another. ARTHUR 
MEYER. Chem.-Ztg., 51, 778(1927).—A rediscovery of the well-known indirect methods 
of titrating the chlorides in a mixture of NaCl or KCI or determining SO,-~ gravimetri- 
cally after weighing Na.SO, and K,SO,. (C. A.) 

The adsorption of ions by glass. H. DeEvAUx AND E. AuBEL. Compt. rend., 184, 
601 (1927).—Glass wool which has a surface area of 18,605 cm.” is packed into a tube 
14 mm. in diameter and 470 mm. long. A solution containing 0.5 mg. Ca as sulphate 
is poured down this. When this is washed with distilled water, no precipitate is ob- 
tained on addition of oxalate to the wash liquor. When further calcium salt is poured 
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through the tube, the adsorption is incomplete. The adsorbed calcium can be replaced 
by potassium or sodium when the chlorides of these metals are poured through. This 
occurs also with H, NH,, and even with quinine salts, but calcium can replace these. 
When the glass has been decalcified by K2,SO, and washed, it is found that when treated 
with the lime solution it adsorbs a layer of calcium ions, approximately monomolecular, 
instantaneously. After prolonged treatment with HCl, K2SO,, etc., the glass adsorbs 
a layer of calcium ions several molecules thick. Such adsorption is a function of time. 
An adsorption-time curve is shown. It is concluded that in such a case the glass behaved 
as a gel. (J.S.G.T.) 
Note on the production of fluorite in the electric furnace. D. C. STOCKBARGER. 
Jour. Opt. Soc. Amer., 14, 448(1927).—Experiments were made to produce crystals of 
fluorite which areyhighly transparent to ultra-violet rays. Pure calcium fluoride was 
fused in a vertical electric furnace. Crystals up to '/s-inch diameter were obtained. 
(J.S.G.T.) 
Zirconium ores. GAETANO CASTELLI. Rass. min. met. chim., 67, 1-4(1927).— 
A description of the occurrence and uses of Zr ores and the properties and uses of Zr, 
with 12 references. (C. A.) 
Gravimetric determination of calcium. A. FRANKE AND R. Dworzaxk. Z. anal. 
Chem., 72, 129-34 (1927).—The determination of Ca as CaO, CaSO,u, or CaCO, gives 
good results in the hands of the capable chemist. When the determination as CaO 
is chosen, the use of P,O, in the desiccator is advisable because moisture is slowly ab- 
sorbed when CaO is dried over CaCl... Drying the precipitate at 105° for 5 hrs. gives 
results that are so good that it seems strange this method has not met with a more 
friendly reception. (C. A.) 
Determination of sulphur present as sulphide in glass. H. HEINRICHS. Z. anorg. 
Chem., 166, 299-305 (1927).—Sulphides in glass may be determined by warming 1 g. 
of the finely-powdered glass with a mixture of 5 cc. of water, 25 cc. of dilute (1:1) hydro- 
chloric acid, and 5 cc. of 48% hydrofluoric acid in an apparatus of sulphide-free glass, 
and passing the hydrogen sulphide evolved into 0.01 N-iodine solution. Before the 
acid is added, the air is displaced from the apparatus with a stream of carbon dioxide, 
which is continued until all the hydrogen sulphide has been expelled. As, in general, 
the amount of sulphide present is very small, it is desirable to make a separate qualitative 
test in which the hydrogen sulphide is detected with a lead acetate paper. Analyses 
made in this way with various glasses show that the effect of a sulphide on the color of 
glass is very much greater than that of an equal amount of the corresponding oxide. 
(B.C.A.) 
Ion exchange of zeolitic silicates with hydrolytically dissociated salts. I. Experiments 
with silicates. H. KApPpEN AND F. Runc. Z. Planzenernihr. Diingung Bodenk., A8, 
345-73 (1927).—The authors attempted to prepare the Fe, Al, and Cr permutites by 
repeatedly treating Na permutite with salts of the metals. After subsequent washing 
of the permutites and treating with a N solution of KCI, it was shown that a very 
small exchange acidity was developed, which in every instance was attributed to the 
Alion. There was a decomposition of the permutites by the metal salt solutions. The 
Fe*** salt was precipitated in the capillaries of the permutite as the hydroxidé. The 
authors were successful in preparing Fe++, Cu, and Zn permutites which showed the 
exchange reaction with a KCI solution. The acidity developed in the KCI solutions 
was accounted for by the metal which entered the permutite. By treating the permutite 
with acids the Al of the permutite was brought into the replaceable form. Upon con- 
tinued treatment the Al of the permutite was almost entirely removed and the exchange 
acidity was decreased. K. and R. maintain that there is no evidence of the replacement 
of the H-ion in any of their permutites. (C. A.) 
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BOOKS 


A System of Qualitative Analysis for the Rare Elements. Artuur A. Noyes AND 
WituiraM C. Bray. 536 pp. The Macmillan Co. New York, 1927. Price $5.00. 
Reviewed in Ind. Eng. Chem., 20 [1], 106(1928). mapas 

Methods of the Chemists of the U. S. Steel Corporation for the Sampling and 
Analysis of Gases. 3rd ed. 187 pp. Carnegie Steel Co., Pittsburgh, 1927. Price 
$2.00. Reviewed in Ind. Eng. Chem., 20 [1], 104(1928). R.J.P. 

Contemporary Developments in Chemistry. (Lectures by Eminent Chemists.) 
Columbia Univ. Press. N. Y., 1927. 464 pp. Illustrated. 23.5x 16 cm. Price 
$11.00. Reviewed in Jour. Amer. Chem. Soc., 49 [12], 3196 (1927).—This is a collection 
of 25 lectures delivered at Columbia Univ. in a special course given during the Summer 
Session of 1926, on the occasion of the opening of the Chandler Laboratories. R.J.P. 

Standards and Tests for Reagent and C. P. Chemicals. Brnyamin L. Murray. 
2nd ed., revised and enlarged. xiii+560 pp. D. Van Nostrand Co., Inc., N. Y., 1927. 
Price $5.00. Reviewed in Ind. Eng. Chem., 19 [12], 1374(1927). R.J.P. 


PATENT 


Silicates. A. J. HAppAN. Brit. 268,011, Dec. 18, 1925. A voluminous, almost 
gelatinous mass of hydrated calcium metasilicate is produced by treating finely ground 
diatomaceous earth with lime, or with the oxides or hydroxides of magnesium, strontium, 
or barium, in the presence of water, with or without heating. The product is dried and 
pulverized. (FEES) 


General 


Management vs. technical knowledge: which is more important? EpiToriA.- 
Bull. Amer. Ceram. Soc., 7 [2], 25-26 (1928).—The importance of knowledge of scientific 
facts and their relation to production problems is discussed. Due to changing conditions 
production and management skill are of equal importance. The effect of difference 
in grade of products of competitors on the consumer's reaction to all such products 
is pointed out. The causes of trade handicaps are mentioned. E.J.V. 

Research and technology. Anon. Brick Clay Rec., 71 [13], 937-38(1927).— 
A brief report of the American Refractories Institute meeting at St. Louis, Mo., De- 
cember 6 and 7, 1927. Papers read included: ‘History and Status of the Refractories 
Industry,” by J. D. Ramsay; “German Laboratory Practice,” by A. P. Green; “‘Some 
Special Refractories in the Experimental Stage,’’ by G. A. Bole; “‘Developments in 
Burned Dolomite as a Stable Basic Refractory,’’ by M. E. Holmes and G. A. Bole; and 
“Dry Grinding of Refractories,”” by J. M. Gallagher. Discussions of laboratory slag 
tests, spalling, drying, grinding, tunnel kilns, and fuel consumption were held. 

E.J.V. 

Common Brick Manufacturers’ Association convention. ANoN. Brick Clay Rec., 
72 [2], 102; [3], 188-91 (1928); Clay-Worker, 89 [2], 124—26(1928).—Some of the subjects 
discussed at the 10th convention held in Washington, D. C., February 13-17 are (1) how 
to stem the importations of foreign brick, (2) more effective salesmanship against 
substitutes, (3) research work at the Bureau of Standards, (4) the outlook for 1928. 

E.J.V. 

Annual meeting of New Jersey Clay Workers. Anon. Clay-Worker, 89 [2], 126 
(1928).—A brief report of the meeting held at New Brunswick, N. J. Addresses in- 
cluded papers on: “Firing,” by D. P. Forst; ‘‘Notes on the Production of Cream-Colored 
Bodies,” by George H. Brown; “Effect of Moisture vs. Pressure in the Production of 
Dust-Proof Wares,” by E. C. Henry; “Progress Report on Kiln Slab Investigation,” 
by F. B. Allen; ‘‘Refractory Cements,’’ by C. F. Geiger; and a talk on the Ceramists’ 
Tour Abroad, by R. C. Purdy. E.J.V. 
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Paving Brick Manufacturers’ Association Meeting. ANon. Clay-Worker, 89 [2], 
137-41 (1928); Brick Clay Rec., 72 [3], 182-85 (1928).—A report of the convention held 
in Chicago, January 25 and 26. Papers on road construction, particle sizing of paving 
brick, selling, maintenance, and types of bases for the laying of brick pavements were 
read and discussed. E.J.V. 

Industrial research. ANON. Eng. News-Rec., 99 [25], 994(1927).—Industrial 
research by corporations and by the federal government amounts to $200,000,000 
annually, of which industry spends $2.00 for each $1.00 spent by the government. 
Industries whose research expenditures were largest 5 years ago are those which have 
scored the greatest relative growth since then. G.W.W. 

The engineering year in review and prospect. EpitoriAL. Eng. News-Rec., 
100 [2], 49-56(1927).—A review of the past year as seen from the vantage point of 
engineering thought. G.W.W. 

High temperature insulation. ANoNn. Blast Fur. Steel Plant, 16 [1], 80-81 (1928).— 
Insulation is now being successfully applied to practically all types of equipment, in- 
cluding (1) boilers, (2) many types of furnaces, (3) core, coke, baking, and enamel- 
drying ovens, (4) oil stills and storage tanks, (5) water-gas sets and coal-gas retorts, 
(6) hot-blast stoves and mains, (7) soaking pits, (8) brick, lime, and cement kilns, 
(9) glass-making equipment, etc. A rather new application of insulation, but one 
which is now being employed satisfactorily by a number of plants, is the insulation of 
the blast-furnace stack. A coarsely-ground insulating powder is used, packed between 
the lining and the shell of the stack, above the mantle. Pet. 


National Research Council information. ANoNn. Ceram. Ind., 10 [2], 204-206 
(1928).—The July Bulletin of the National Research Council has an exceedingly. in- 
formative list of the industrial research laboratories of the U. S. and the subjects upon 
which they are working. Much information regarding the staff and amount of time 
expended upon research by the various companies is also given. 


University of Michigan ceramic course. ANON. Ceram. Ind., 10 [2], 208(1928).— 
The Univ. of Michigan has issued an announcement of the courses in chemical engineer- 
ing for graduate work. A new engineering building has been built which is said to 
contain excellent laboratory facilities. A ceramic course is scheduled. F.P.H. 


Superex, a new block insulating material. ANon. Ceram. Ind., 10 [2], 226(1928).— 
The Johns-Manville Corp. is furnishing a block-insulating material called Superex that 
should be of special interest to designing and operating engineers in the ceramic industry. 
Superex is composed basically of diatomaceous earth and asbestos fiber, molded into 
block form in such a manner tHat it is homogeneous throughout, without lines of strati- 
fication or planes of weakness. This produces an insulation that is said to be exception- 
ally well adapted for temperature conditions up to 1500°F. It has low thermal con- 
ductivity and although weighing only approximately 24 lbs. per cu. ft. has satisfactory 
mechanical strength. It will safely withstand temperatures up to 1500°F with negligible 
shrinkage and because of the temperature drop in the brick work of the furnace wall it 
is adaptable to the insulation of furnaces at temperatures far higher than 1500°F. An 
important feature in connection with this material is that it is furnished in flat or curved 
blocks 6 in. by 36 in. in size and thickness up to4 in. This reduces the number of joints 
and the labor of application as compared with insulation in smaller units. Insulation 
in block form, such as Superex, when used in thicknesses of 3 in. or over, is applied in 
2 layers of equal thickness with all joints broken. This elimination of through joints 
not only reduces the heat loss which would occur through these joints to a minimum, 
but tends to cut down air infiltration through various cracks and openings in the brick 
work, it is claimed. PP... 
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Developments in the Benson high pressure steam generator. ANON. Eng. Boiler 
House Rev., 41 [2], 61(1927); Feuerungstechnik, 15 [24], 288(1927). F.P.H. 
Boiler house developments in the U. S. Anon. Eng. Boiler House Rev., 41 [2], 
66(1927); Feuerungstechnik, 15 [24], 288(1927). F.P.H. 
The Hagen steam separator. O’BREEN. Eng. Boiler House Rev., 41 [2], 78(1927); 
Feuerungstechnik, 15 [24], 288(1927). F.P.H. 
Formation of fissures in boiler plates. E.SprinGorum. Feuerungstechnik, 15 {23}, 
265-68 (1927). 
Design of an air preheater. WILHELM GuMz. Feuerungstechnik, 16 [1], 1-5 (1928). 
—The design of an air preheater for a 500 m.? boiler is considered. The temperature 
of the air is changed from 20—-200°C. A general relation between the heating surface, 
gas and air velocity, and the length of the gas passage is derived. og, B 
Automatic regulation of boiler feed. PRANTNER. Wdarme, 50 [26], 470(1927); 
Feuerungstechnik, 15 [23], 276(1927). F.P.H. 
Notable events of 1927. Anon. Chem. Age, 17, 591(1927).—From the British 
point of view, 1927 was marked by the formation of Imperial Chemical Industries, the 
inauguration of the International Superphosphate Mfrs. Assn. in London, the opening 
of new laboratories of the Paint, Color, and Varnish Research Assn., the amalgamation 
of the Institute of Fuel Technologists with the Institute of Fuel Economy Engineers 
to form the Institute of Fuel, and the concession to exploit the mineral resources of the 
the Dead Sea. The field of attention in the future is that of fuel technology. H.H.S. 
The seven lamps of chemical enterprise. C.J. T.CRoNsHAW. Chemical Markets, 
22, 47-50 (1928).—The seven lamps are: Research, Precision, Service, Unity, Judgment, 
Leadership, Vision. H.H.S. 
List of permissible mining equipment. ANon. Bur. Mines, Information Circ., 
No. 6047, 10 pp. (1928).—A list of equipment used in mining which has passed certain 
tests prescribed by the Bureau. R.A.H. 
Blasting to lessen boulders in hard-ore stopes. E. D. GARDNER AND S. P. HOWELL. 
Bur. Mines, Tech. Paper, No. 383, 23 pp. (1927).—Were it not for the boulders many 
deposits of hard ore could be mined by a method that would permit efficient handling 
of the broken material by mechanical devices, with consequent saving of labor. Even 
if no shoveling is required in the stopes, the formation of boulders is a series disadvantage. 
In this work the methods of mining and drilling were considered fixed and the investi- 
gators have sought a solution of the boulder problem by the use of improved blasting 
practices and a better selection of explosives. R.A.H. 
Annual report of the Director of the Bureau of Mines. Anon. 48 pp.—The report 
covers the fiscal year ending June 30, 1927, and refers briefly to the various projects 
included in this Bureau’s activities and what has been accomplished during the year. 
R.A.H. 
Artificial porosity in ceramic bodies. JuLrus MEYER AND Kurt PuKALL. Sprech- 
saal, 60 [48], 887-88 (1927).—The methods used by M. and K. for increasing the porosity 
of ceramic bodies is based on chemical reactions taking place between either the moisture 
in the plastic mass or constituents of the clay and finely pulverized metals which are 
added. Such a reaction causes the evolution of gases which tend to increase the porosity 
of the body. Metals experimented with are aluminum, calcium, magnesium, and 
silicon. R.A.H. 
Technical press, technical school, and ceramic information. E. BERDEL. Sprech- 
saal, 60 [52], 1013-14 (1927). R.A.H. 
BOOK 
Modern Blasting in Quarries and Open Pits. J. Baras. Published by Hercules 
Powder Co., Wilmington, Del. 1927. 169 pp. $3. Min. and Met., 9 [254], 95 (1928). 
F.P.H. 
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Rustless alloy steel. JoHN THOMAS WGHITELEY. U. S. 1,647,491, Nov. 1, 1927. 
An alloy steel comprising chromium 8.75%, nickel 3%, copper 1%, silicon 1.5%, carbon 
0.2%, zirconium 0.75%, titanium 0.5%, with the remainder iron. 


Book Reviews 


Productivity of Labor in the Glass Industry. BorisStern. U.S. Bureau of Labor 
Statistics, Bull., No. 441(1927).—More than 200 pages, 34 illustrations, and 50 tables 
are included in this Bulletin which is of interest to all engaged in the glass industry. 
Each of the four chapters is devoted to a different branch of the industry: (1) Bottles 
and Jars, (2) Pressed and Blown Ware, (3) Window Glass, and (4) Plate Glass. 

Chapter II, ‘Pressed and Blown Ware,” does not relate to what a manufacturer 
calls ‘‘press and blow’’ work, as might be assumed. This chapter dis.usses pressed 


ware and thin blown ware, mostly paste mold. 

Under the heading ‘‘Development of Machinery in the Industry”’ will be found a 
very brief review of the early history in the various lines. The description of the 
general operation employed in the various branches under disc’ ‘sion, is exceptionally 
good and should prove valuable for educational purposes. The various tables are 
arranged to show the rate of production, cost by hand and on various types of machines, 
and many other highly interesting statistics, in connection with both hand and auto- 
matic production. It will be surprising if some specialists, in the various branches of 
the industry, do not criticize some of the figures given, but in such a large compilation, 
particularly when it is well known that the records kept by many manufacturers, es- 
pecially a few years ago, were very crude and incomplete, there is sure to be some 
difference in opinion. 

While there are occasional statements that will be questioned by professional glass 
men, these do not detract from the value of the work as a whole, which is not intended 
to be a manual of technical glass working, but rather a comparison of production 
statistics. 

It is noted that the Bicheroux process is not included in the chapter on plate glass. 
While this process is not yet in extensive use in this country, it is of increasing im- 
portance. 

This Bulletin should be in the hands of all glass manufacturers, perhaps more par- 
ticularly those who still employ hand labor where machinery might be used. It is 
well worth the effort which has been expended in its production, simply as a record of 
the changes brought about by the use of automatic machinery, and it is hoped that the 
Bureau of Labor Statistics will continue the good work which they have started. The 
last government publication approaching this Bulletin in scope, was ‘“‘The Glass In- 
dustry,”’ put out by the Department of Commerce, Bureau of Foreign and Domestic 
Relations, in 1917. This early publication was considerably different in character, 
but some of the subject matter was a close parallel to the present Bulletin. 

This Bulletin, being a government publication, is not advertised, but copies may 
be obtained at forty cents each by addressing the Superintendent of Documents, U. S. 
Government Printing Office, Washington, D.C. It should be noted that postage’stamps 
will not be accepted in payment. R.A.H. 

The Production of Clinkers, Especially Cement Clinker. PAuLt JirGet. Tonind. 
Ztg., Berlin NW 21. 1927. 42 pp. 3.50 RM.—The work of Jiirgel is always dis- 
tinguished by its clarity, genuine knowledge, and above all, by its practical utility. 
Not only is the explanation of the ware itself clear, exhaustive, and practical, but also 
the portrayal of the preparation and shaping. There follows an instructive chapter on 
drying and firing of clinker, wherein all modern practice and methods are most carefully 
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considered. The sorting and transporting of the clinker is exhaustively described. 
This valuable booklet well illustrated can be recommended to all ceramists, whether 
in coarse or fine ceramic work. E.J.V. 
Die Feinkeramik. Compiled by W. Hutu. Published by Keramische Rundschau, 
Berlin. Price (bound) RM 15. The handbook begins with a discussion of the meaning 
of the word ‘‘ceramic,”” by H. Hecht, who opposes the American suggestion to include 
in the term glass, cement, and other kindred products. The learned doctor, supporting 
his arguments with a wealth of classical quotations and appealing to English and French 
technical works and to general tariff classifications, proposes to include only articles 
fashioned from plastic clay, dried, and hardened by firing, and sets out a fairly reason- 
able classification on this basis. A second section deals with the raw materials of the 
fine pottery industry, kaolin, clay, quartz, and feldspar. Directories are then given 
of the German firms engaged in the various branches, with their organizations, societies, 
and unions. Import, export, and tariff particulars for Germany and other countries 
are supplied, with a formidable list of technical schools, etc., for the industry and a 
comprehensive index of German pottery trademarks. E.J.V. 
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AMERICAN CERAMIC SOCIETY 


April 1, 1928 


Dear Readers: 


May nineteenth, just a few weeks away, the S.S. 
Tuscania will be sailing from New York harbor carry- 
ing many of your friends and fellow ceramists to 
Europe. Here they will view what other countries 
have done in the ceramic industries, the equipment of 
their factories, the results of their labors. 


The places you have read about all your life are on 
the itinerary of the Ceramists’ Tour Abroad. Your 
friends as well as your competitors will come back 
July fifth with increased information about ceramic 
manufacture and a broader culture. 


Can you afford to be left behind? The complete 
cost of the tour is $900 and you can make your reser- 
vation or get more information by addressing the 
Ceramists’ Tour Department, 25 Broadway, New 
York City. Space on the steamer is rapidly being sold 
out. An early reservation is imperative. 


We hope to see you on board the S.S. Tuscania, 
May nineteenth. 


Sincerely yours, 


The American Ceramic Society 


(eramic Educational Directory 


THE OHIO STATE UNIVERSITY 


Department of Ceramic Engineering CotumsBus, OHIO 
Founded 1895 
Curriculum—Ceramic engineering and technology. Advanced research in cooperation 
with State owned plants and Federal Government. 
SIX INSTRUCTORS Head of Department: Artuur S. Watts 


NEW YORK STATE SCHOOL OF CLAY-WORKING 
AND CERAMICS 
ALFRED UNIVERSITY, ALFRED, NEw Yorxk 
Founded 1900 
Curriculum—Ceramic Engineering, Ceramic Chemistry, Applied Art 
SEVEN INSTRUCTORS Director: Cuartes F. Binns 


RUTGERS UNIVERSITY 
New Brunswick, N. J. 
Ceramic Department founded 1902 
Curriculum—Ceramic Technology and Engineering 
THREE INSTRUCTORS Director: Gzorcz H. Brown 


UNIVERSITY OF ILLINOIS 


Department of Ceramic Engineering Ursana, ILLINors 
Founded 1905 


Curriculum—Ceramic Engineering and Ceramics, the latter is a non-engineering course in 
: the technology of ceramic products. 
SIX INSTRUCTORS and a research associate Head of Department: C. W. PARMELEE 


IOWA STATE COLLEGE 


Department of Ceramic Engineering, Ames, Iowa 


Founded 1906 
== + Curriculum—Ceramic Engineering major, Ceramic Technology 
and Pottery subordinate. 


THREE INSTRUCTORS Head of Department: Paut E. Cox 


THE UNIVERSITY OF NORTH DAKOTA 


Department of Ceramics and Ceramic Engineering, Granp Forks, N. D. 
Founded 1910 
Curriculum—Ceramic Art and Technology 
FIVE INSTRUCTORS Director: A. W. GauGer 


UNIVERSITY OF WASHINGTON 


Department of Ceramic Engineering SEATTLE, WASHINGTON 
Founded 1918 
Curriculum—General ceramic engineering with research in ceramics and non-metallics. 
Codperation with the U. S. Bureau of Mines 
Director: Hewttt WI son Assistant: J. H. Yates 


UNIVERSITY OF SASKATCHEWAN 


SASKATOON, SASK. 
Founded 1921 
Curriculum—Ceramic Engineering 
TWO INSTRUCTORS Head of Department: W. G. WorcESTER 
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PENNSYLVANIA STATE COLLEGE 
Department of Ceramics, School of Mines and Metallurgy 
State CoLiece, PENNA. 

Founded 1923 
Curriculum—Ceramic Engineering 


Head of Department: J. B. Suaw Instructor: Gro. J. Barr 


GEORGIA SCHOOL OF TECHNOLOGY 


ATLANTA, GEORGIA 
CERAMIC DEPARTMENT 
Founded 1923 
Curriculum—Ceramic Technology and Engineering 
TWO INSTRUCTORS Director: A. V. Henry 


NORTH CAROLINA STATE COLLEGE OF 
AGRICULTURE & ENGINEERING 
RALEIGH, NortH CAROLINA 
Department of Ceramic Engineering founded 1923 
Curriculum—Ceramic Engineering 


TWO INSTRUCTORS Head of Department: A. F. Greaves-WALKER 


WEST VIRGINIA UNIVERSITY 


Morcantown, W. Va. 
Ceramic option course founded 1924 
Curriculum—students selection of ceramics includes chemical and engineering 
principles applied to ceramic manufacture. 
TWO INSTRUCTORS AND TWO ASSISTANTS Director: W. A. Korner 


UNIVERSITY OF TORONTO 
Toronto, CANADA 
Founded: University, 1827. Department of Metallurgy, Ceramic Division, 1925. 


Curriculum—Ceramic Engineering and Technology 
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TWO INSTRUCTORS Principal Instructor: Rosrrt J. MonTGoMERY 


MISSOURI SCHOOL OF MINES & METALLURGY 
OF THE UNIVERSITY oF Missouri, Rotta, Mo. 
Founded 1926 
Curriculum—Ceramic Technology and Ceramic Engineering 
TWO INSTRUCTORS 
Head of Department: M. E. Hotmes | 


Director: Cuas. H. Furton 


LOUISIANA STATE UNIVERSITY 
Baton Rovuce, La. 
Ceramic Department founded 1926 
Curriculum—Ceramic Engineering 
Head of Department: J. W. WuitTemore 


THE OHIO STATE UNIVERSITY 
Department of Fine Arts Co_umsus, 
Founded 1927 
Curriculum—ceramic art and technology to train artists for the ceramic industries. 
THIRTEEN INSTRUCTORS Head of Department: James R. Horxins 
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E Vanadium, Molybdenum, Tungsten, 

Titanium and several other elements that 

were laboratory curiosities a few years 

ago, Zirconium has been admitted to the family 

of industrial necessities, and the production of its 

compounds on a tonnage basis is as definite and 

accurate as the production of any other chemical, 
commercial or C, P. 


Opax is a registered trade mark name for a specific 
Zirconium Oxide, so constituted physically and 
chemically that it makes enamels and glazes white, 
produced by our patented processes from our own 
Florida sources of ore. Opax is a definite chemical 
compound, carefully controlled and constant. The 
experience of the foremost enamelers during the 
last five years gives it a place above all other 
opacifiers as to irreducibility, inertness, range of 
firing temperatures, opacity and economy. Con- 
taining no admixtures, it is absolutely non- 
poisonous. 


An open minded trial will put you in line for all 
its advantages—permanently. 


The Titanium Alloy Manufacturing Company 
WORKS AT NIAGARA FALLS, N. Y. 


Ceramic Materials Dept.: R. D. Landrum, General Manager 
6007 Euclid Avenue, Cleveland, Ohio 
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EDITORIAL 
DESIGN IN PRINTED TABLE WARE! 


By Cuartes F. Binns 


Effort will be made to state the present situation as it appears to 
some of those who are interested in the success of American table ware 
both in satisfying the requirements of the best domestic use and in 
meeting the competition of foreign importations. 

The bulk of the product consists of a so-called porcelain which is, 
in reality, a good grade of earthenware. This is made in white or ivory 
and is for the most part decorated with decalcomania prints in colors 
over the glaze. A large quantity of china is also made. Some of this is 
heavy for restaurant service, some is light and is used in good hotels as 
well as in households. 

The problems of design seem to be in the quality of the prints. Ac- 
cording to present information there are three manufacturing firms 
in this country who make some, if not all of the prints they need. All 
the others purchase their prints in sheets from the printing trade. 
Commercial printing is done in America, England, France, and Ger- 
many and sample books are submitted from which supplies are bought.? 


! Presented at the Annual Meeting, AMERICAN CERAmMic Society, Atlantic City, 
N. J., February, 1928. (Art Division.) 

2 These statements are subject to criticism and correction. They are not authorita- 
tive but are based upon general information. Neither are they advanced in any captious 
spirit. The intent is simply to arrive at an understanding of the present situation. 
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American potters are confronted with a large importation of foreign 
table ware. Some of this appeals to the buyers of fine china and is 
found in the most exclusive stores. Some of it arrives in great bulk and 
at a price which cannot be profital ly met even under tariff protection 
as it now stands. There are, therefore, two foes to be met and they at- 


tack from opposite directions. oe 
The inquiry may be made as to whether the manufacturers of do- 

mestic table ware are making any direct appeal to the public by way of 

advertising. It is common knowledge that retail dealers will buy the 7 


articles that are asked for by the public. Commodities of every kind, 
from breakfast food to brick are attractively set forth in the advertising 
pages of magazines and it is obvious that this would not be done unless 
there proved to be a sufficient return. Some of the journals published 
for the retail trade contain attractive colored illustrations of imported 
wares and occasionally of those of home manufacture. But these do not 
reach the buying public. 

It is necessary, however, that the advertisers should have something 
distinctive to offer and this leads to the center and purpose of this 
inquiry. As far as present and perhaps imperfect information and ob- 
servation go there is little or no inclination on the part of the producers 
or users of decalcomania prints to avail themselves of modern develop- 
ments and ideas in applied design. Novelty consists in making four 
sprays of roses grow where three grew before, or in replacing a blue band 
with a green one. The salesman who sees that a pattern produced by 
a competitor is selling rather well, hurries home to his principal with 
the demand that “something like it but a little cheaper”’ shall be brought 
out at once. Nothwithstanding the belief that the people of this country 
lay strong claim to originality and regard tradition with contempt, it re- 
mains true that any successful endeavor will attract imitators as mo- 
lasses lures flies. 

An improvement in the situation might be found if manufacturers 
would employ a designer or invite and select submitted designs. A 
number of colored drawings properly displayed would, even if not 
actually carried out in plates, tend to broaden the views of the operators 
and the salesmen. Such drawings might be displayed in sample rooms , 
and might stimulate prospective buyers to a different demand. The 
management could then decide whether or not production shauld be 
begun. There would not appear to be any reason why prints could not 
be made to order. They must first be designed anyway. 

It is recognized that a procedure such as that suggested will be more 
difficult and more expensive than the existing plan of purchasing prints 
ready for use, but if the situation is as critical as it is supposed to be, 
no escape is possible without some trouble and expense. 
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But it may be argued that in order to prepare patterns which can 
be successfully reproduced the designer must be equipped with tech- 
nical knowledge. This is true. He must be familiar with underglaze 
and overglaze ceramic colors, their possibilities and their limitations. 
He must know how they will behave when superimposed and how they 
will react with the glaze. This, however, is nothing more than any 
industrial designer must know in his own field. It applies to carpets 
and wall-papers, to oilcloths and draperies. All that is needed is that the 
manufacturers of table ware shall afford an opportunity. 

That there is an abundant supply of young people trained in Ameri- 
can art schools and earnestly seeking employment is proved by the 
amazing beauty of modern advertisement illustrations. Never before in 
human history has the art of color printing been brought to such per- 
fection or used so extensively. If the people who direct campaigns of 
advertising can find employment for an army of trained designers, why 
cannot the potters do the same? 

It may seem a bold thing to ask, but does not the whole question hinge 
upon contentment? If the makers of earthenware and china are satis- 
fied to go on as they are going, if they are content with their present 
product, it would seem that little can be done. In that case, those who 
cry out for improved decorations must be, if not contented, at least 
quiescent, for they cannot force the situation. On the other hand, there 
is such a popular passion for beautiful things in the home that if these 
cannot be produced at home they will be found and purchased abroad. 

The problem is by no means easy of solution. Here, if a designer is 
employed, his salary is ““overhead,’’ which must be kept to the mini- 
mum. There, in France, Germany, and England, the designer is an 
indispensable member of the staff. Often, indeed, he is multiplied into 
a group with well equipped studios on the scale of the drafting rooms 
in a terra cotta plant. 

If a scheme like this can be adopted by even one American pottery 
there is no doubt whatever that the enterprise and originality which 
find their most congenial environment in the United States will speedily 
place the product in a proper and preéminent position which will yield 
“both fair renown and profit’”’ to the undertaking. It will not be easy 
but it can be done. 


New York STaTE SCHOOL OF CLAYWORKING AND CERAMICS 
ALFRED, N. Y 
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PAPERS AND DISCUSSIONS 
RECENT DEVELOPMENTS IN FIREBRICK TESTING 


By E. E. SaunpERs 


The present tendency to obtain a better price for quantity buying of 
materials has led buyers to purchase quantities considerably in excess 
of their present demands. This placing of unused material in stock for 
future consumption makes it impossible to change the grade of material 
should the first portion of the shipment prove unsatisfactory when 
placed under actual working conditions. 

The past five years have witnessed a tendency toward increased care 
in the selection of refractories, which has necessitated general interest 
in the testing and development of refractories in the plant and in the 
laboratory. In no other field of ceramic endeavor has an appreciation 
of the scientific and technical research been as general and studies as 
broad as in the field of refractories. 

One of the outstanding results of the ambition to develop funda- 
mental information by studying closely the reactions going on under 
service conditions, and the result of these reactions has been the at- 
tempted laboratory duplication of service conditions by means of 
tests which have come to be designated by the term “simulated.” 

There is a danger that these simulated tests may be given such im- 
portance that their usefulness in insuring quality desired may be di- 
minished. Simulated service tests may be written into specifications 
in the future which are not scientifically justified because they are only 
“factor of safety’? tests at the best. If, for example, variations 
in resistance to spalling are caused by variations in thermal dilatation, 
elasticity, and pore structure, then the ideal specification should give 
limits for these properties. 

In dealing with materials which cannot be accurately tested and 
whose every step in manufacture and firing can not be scientifically 
controlled, misunderstandings and misapplication of results must be 
expected if we continue to depend upon tests involving undeterminable 
factors. 

To arrive at a real solution, it seems necessary to study individual 
clays and synthetic bodies composed of clays and other materials, the 
proportions, grain size, and inherent characteristics of which are known. 

It is now common information that the differential thermal expansion 
between a grog and a clay (or clays) in the batch or between the clays 
of a batch may exceed the amount of deformation which the grog and 
the clays can undergo, producing a condition of: interstructural stress 
which may be sufficient to seriously impair the strength or to cause 
rupture. 
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Also qualities of the clays used in manufacturing of brick may be 
sufficiently different to further changes in the brick after prolonged 
heating (such as the formation of glass) which would cause the expan- 
sion behavior of the heated end to be different from the cooler portions, 
and since the qualities of the individual clays are averaged (and often 
masked) it is important that the qualities of each low material be de- 
termined. 

At the present time we are prone to permit the grain size of our mate- 
rials and the blending of our clays to be influenced or even controlled 
by the materials available, the workability of the plastic mass, and the 
size of the shapes made from it. We may find it advisable in the future 
to sacrifice these conveniences and bring about desired workability and 
size by mechanical means, and in all probability influence beneficially 
the qualities of the bodies. 

Another danger from the use of present test reports is the tendency 
to generalize these reports which are based upon a limited information. 
For example, a recent study of sagger clays by the Bureau of Standards 
establishes a fairly definite relation between porosity and the quenching 
temperature required to produce failure. The porosity varied from 
10 to 40% and the quenching temperature from 500 to 800°C, 
but this was true only for those clays having a uniform rate of thermal 
expansion between 100 and 200°C. A number of tests having a limited 
application could be cited. 

Another type of information, the importance of which is often stressed 
more than is justified, is the softening point of our refractory materials 
as expressed in cones. It appears that the majority of manufacturers, 
as well as technical men, feel that the cone softening point has no direct 
significance, but is necessarily tolerated by our lack of knowledge and 
lack of a better test. The cone softening point has no more real signifi- 
cance than has the average coefficient of thermal expansion. Both are 
only indicative. 

The irregular curves obtained in testing brick for various character- 
istics such as load tests and average thermal expansion show that certain 
highly objectionable traits are brought out in refractories at certain 
temperatures which if they happen to be the working temperatures in 
which the brick are to be used would absolutely disqualify them, while 
were the working temperature to be higher or lower they would give 
excellent service. 

The United States Government Master Specifications for Fireclay 
Brick stress the following tests in addition to size requirements and 
mechanical perfection of the product: (1) A definite maximum per- 
centage of silica is specified for each class of brick; (2) a definite soften- 
ing point; (3) a definite number of quenchings without failure. (A 
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brick is considered to have failed when the entire plane surface of the 
heated end has completely spalled away or when the structure of the 
brick has become so weakened that the end can be easily removed with 
the fingers.) Also, when specified, the brick must pass the Navy simu- 
lated service test. 

The softening point specifications vary from cone 31 (3056°F) to 
cone 28 (2939°F), the quenchings from 15 to 3. In addition, certain 
classes require absorption after reheating shall not be less than 6% 
nor more than 16%, and in other classes a deformation under load shall 
not exceed 3 or 4%. 

There is a tendency to employ these same tests for brick which are 
to be used in highly differing services. The American Refractories In- 
stitute in Bulletin No. 6 has worked out a table called the “Utility of 
Refractories’? which gives the three major considerations as strength, 
resistance to destruction, and confinement of heat. 

For all of the Northwest purposes the resistance to destruction is the 
principal determining factor, and this is divided up into the following 
classes: (1) abrasion, (2) slagging, (3) melting, (4) spalling. It is 
reasonable to expect that some brick will be better qualified for abrasive 
service, some to resist slagging, some for high temperature work, and 
some to resist the action of spalling. 

Every manufacturer tries to believe and maintain that his brick will 
satisfy the requirements in each of these fields, which, of course, may 
be true if the requirements are low enough, but in the case of any one 
of the four qualifications being highly important, a certain brick might 
be best to use for that special purpose. 

Below I shall attempt to outline as briefly as possible the method in 
which the standard tests are conducted and to point out in line with 
the discussion the limits of these tests and dangers to be encountered 
in too great reliability on their results. 


Loading Test 


The American Refractories Institute conducted a series of load tests 
at temperatures 1200, 1350, and 1450°C, and at each of these tempera- 
tures a pressure of 10, 25, and 40 lbs. per square inch was applied. 

A special type of furnace was developed making it possible to test 
ten bricks at one time with the pressure applied horizontally. Thedata 
obtained at 1200° showed that no marked increase in compression was 
noted for increased loads. However, at 1350° the effect was more 
marked. 

The results of these tests are only applicable when the construction 
contemplated is for division walls, crowns, and all positions where 
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soaking exists. When the furnace walls are heated only on one side, a 
temperature gradient exists through the wall, and the cooler portions 
of the refractory material are usually capable of supporting much 
higher loads than are normally encountered. A test of this statement 
showed that a 9 by 9 column tested at 1450° for seven hours showed 
20% subsidence under 25 lbs. per square inch, when all four sides 
of the column are heated, and zero when only one side of the column 
was heated. 

The Refractories Institute has drawn the following conclusions from 
its test: 

(1) The load test should not be used for determining the suitability 
of a fireclay brick to meet a variety of service conditions. 

(2) For selecting brick to support loads in furnace walls and arches, 
the load test should be run under the temperature and load conditions 
of actual use. 

(3) Deformation is not apt to be an important cause for failure of 
fireclay brick in a furnace wall and will occur only when a high tempera- 
ture is developed at a considerable depth in the wall. 


Spalling Test 


As a result of experimentation the preheated phase of the official 
spalling test, namely five hours at 1400°C has been eliminated and the 
official test now calls for the test to be conducted at 1350°C with water 
immersion of two inches. The A.S.T.M. adopted this test in June 
1926. The requirements at present are 18 immersions before 20% 
in weight is lost for service where spalling is especially severe; 9 im- 
mersions for average requirements, and 5 where spalling occurs in a 
relatively unimportant degree. 

The Institute also developed a service spalling test in which a test 
panel 15 by 27 was set up in suitable cement and held in place under 
pressure. A furnace was devised to make it possible to expeditiously 
place this panel in contact with heat at 1450°C, then subject them to 
an air blast, repeating this every ten minutes for 12 cycles. 

It was found that preheating the test panels to 1550°C for seven hours 
caused cracking of the brick from shrinkage and vitrification. It is felt 
that this test will become standard and of great value in the hands of 
both manufacturer and consumer of refractory materials. 


Slag Test 


In most cases the surface of the brickwork in contact with the slag 
is much hotter than the inner portions. Consequently, as the slag pene- 
trates a short distance it becomes more viscous at the lower temperature 
of the interior of the brick and finally solidifies. Further penetration is 
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impossible until the temperature equilibrium is disturbed. This is not 
destroyed until the diameter of the hearth is increased by the solvent 
action of the slag upon the refractory brick. 

Slag action is, therefore, divided into two parts, penetration and solu- 
tion. Penetration, however, is not necessarily important, for the pene- 
trating slag may have no solvent effect whatsoever upon the brickwork. 
In any event, the action of the penetrating slag will always be less 
severe than that of the hotter, more concentrated slag at the surface. 
Furthermore, penetration will always cease as the cooler portions of 
the brickwork are reached. 

On the other hand, the solvent action of the slag upon the fire brick 
is extremely important, for as it progresses new portions are exposed and 
complete destruction finally results. It is dependent only to a very 
slight extent upon penetration for, as has already been stated, the 
greatest solvent takes place at the hotter surface. 

It is not surprising, therefore, that a slag penetration test is of slight 
practical value, for its results may be obscured by a high or low re- 
sistance to solvent action. On the other hand, a test designed to show 
resistance to chemical action should give information of practical value. 
Present information indicates that the fusion point method measures 
solvent action and, therefore, supplies an urgent need. This method 
is now being studied in detail and the results will be reported at an early 
date. 


AMERICAN Fire Brick CoMPANY 
SPOKANE, WASHINGTON 
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ACTIVITIES OF THE SOCIETY 
CERAMIC MANUFACTURING ABROAD 


Last Call for Ceramic Tour Members 


° The whole-heartedness with which the ceramic manufacturers abroad have ex- 
tended invitations to American ceramists to be guests in their works, at banquets, and 
at technical meetings as scheduled in the Ceramists’ Tour Abroad, is unusual and most 
noteworthy. They ask nothing but that American 
. ceramists come to them. 

This tour provides the means and the schedule at 
a cost so low that several persons have expressed 
skepticism as to whether $900 will cover all transporta- 
tion and hotel expenses. 

Post tour trips are planned for those who wish to 
extend their stay abroad and to give more detailed 
study to ceramic production in Europe. 

The friends abroad who are extending invitations 
represent all sorts of ceramic manufacturing. They 
are anxious to show their most modern methods of 
enameling iron and steel, of making building brick, 
building tile, terra cotta, floor and wall tile, refrac- 
tories, pottery, porcelain, glass, and these in all 
varieties. 

Optional plant inspections for each day are de- 
signed to suit the particular interests of each member of the tour. While it would profit 
the brick manufacturer to see the modern quantity production methods used in 
porcelain and glass factories, yet the six weeks abroad 
could be used exclusively in studying brick production 
in each of the countries covered by the tour. 

Sewer pipe, paving brick, and indeed al! sorts of 
heavy clay ware plants have planned to be hosts to 
many American manufacturers of similar ware. 

Refractory manufacturers are making special 
preparations with open plants and special meetings 
making this tour of the utmost value to the refractory 
manufacturers of America. 

Stoneware, terra cotta, wall and floor tile manu- 
facturers are especially urgent in their requests that 
Americans who are making like wares shall accept the 
hospitality which is being extended to members of 
this tour. 

That the makers of fine clay wares for household use 

Adalbert Zoellner, Mark- "¢ collaborating to make this Ceramic Tour attractive 
tredwitz, Director Porcelain is amply evidenced by the list of firms to be visited 
Works, F. Thomas Inc., and and by the photos of plants and plant officials. They 
have sent these pictures that their American cousins 
may the more fully realize the sincerity of the invita- 
tions they are extending. 

If the American makers of wares in glass and in vitreous enameling have been 
skeptical of the wealth of opportunities to see these wares made abroad or skeptical 


N. B. Jungeblut, Gen. Mgr. 
General Ceramics Co. 


President German Ceramic 
Society. 
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Lounge and music room—S. S. Tuscania. 


Smoking room—S. S. Tuscania. 
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of the whole-heartedness of the invitations to come and be guests of the European 
glass and enameled ware manufacturers, the details of the itinerary should readily 
dispel such skepticism. 

Here is an opportunity at the lowest possible cost 
under organized guidance to meet ceramic manufac- 
turers collectively at special meetings, and individually 
at their plants. 

What of the delightful days in a palatial steamship 
going and coming? Lasting friendships will be made, 
experiences and observations will be leisurely ex- 
changed, a lasting and inspiring fellowship will develop 
that will be productive of larger visions and of more 
definite knowledge of how to produce better quality 
at lower costs. 

And fun? even this has been programmed and a 
variety provided that those of widely different natures 
may be equally entertained and relaxed. Definite rest 
periods at noted resorts and historical places are 
scheduled. A glance at the itinerary will show when or thé Deteelela Werks. 
and where these are provided. 

And more fun:—did you ever travel with a variety hof. 
of people all of whom you could respect and ap- 
preciate but who were so characteristically different individually that a most enjoyable 
party results. Jolly fun,—and none more completely satisfying than will be this Ceramic 
Tour party, for it is human nature to be sociable. 

History—Romance—Thrills. These are sought by each of us and on this Ceramists’ 
Tour Abroad will be met with in abundance. 

Paris never ceases to hold the interest no matter 
how many times visited. It teems with history of the 
most romantic sort. In Paris are the wonderful 
boulevards, parks, mansions, monuments, and 
museums in which Americans have a national and 
personal interest. 

Lucerne, one of nature’s beauty spots; Mount Rigi, 
a mountain that inspires one to climb; the Rhine, a 
river so important in commerce, in peace, and in war, 
and so scenically beautiful as to be one of the best 
known even by those who have not traveled out of 
their home town. And Carlsbad; who has not the long- 
ing to roam the boardwalk and rest at the many resorts 
of Carlsbad, the famous play town. For its ceramic 
interest Carlsbad should be as well known as for its 
play places. It is the home of the Zettlitz kaolin, of 
famous Bohemian glass, pottery, and brick works. 

Prague: the oldest of the European cities, the capital 
of Czechoslovakia, with public buildings, mansions, 
and parks built by the reigning families of three 
centuries ago; with the working laboratories of many who laid the foundations of our 
modern science, literature, and history; a city whose citizens have for centuries and 
do yet believe that culture and knowledge are the only sure foundations for political 
peace and personal happiness. One must personally see Prague to get a realization of 


W. Herman Zimmer, Direc- 


Felix Singer, Technical 
Director General Ceramics 
Co. 
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German Clay and Stoneware Works, General Ceramic Co., Munsterberg. 


i 
State porcelain works—Meissen. 
he 
Porcelain works—F. Thomas—Marktredwitz. 
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the intensity of the romance and chivalry of which mankind has been capable for the 
last few centuries. 

Dresden: well-known by fame but not realizable 
except through personal experience; dignified in culture; 
playful to the extreme in recreation; inspiring in- 
dustrially; the home of hospitable and broad-minded 
ceramists; a city worthy of a long sojourn. And one can- 
not go far in Berlin without realizing a very definite 
impression that history, culture, and joviality there 
prevails. 

Amsterdam: what pictures the name of this city 
brings to mind and yet how far short such pictures are. 
Here live men and women of our own blood, relatives 
of ours, with our ambitions and talents; and accomplish- 
ing things greatly worth while under conditions far 
more irksome than 
prevail generally in 
America. Thoroughly 
modern in family and Otto Kauffman, Owner 
personal matters, at Mosaic Tile Works, Nieder- 
peace politically, fully sedlitz. 
appreciative of the im- 
portance of culture and research, the Dutch people 
are modern in their industrial practices and have a 
great deal to show and to relate that will profit any 
American ceramists who will accept the invitations 
which they have so generously extended to members 
of the Ceramists’ Tour. 

England: London, Birmingham, Stoke, Sheffield, 
Leeds, and Cornwall; such names as these suggest 
possibilities to the touring ceramists that are too many 
to relate here. And the personal welcome? A banquet 

Wolf Pfeiffer, General in London, in Cornwall, in Stoke, and in Sheffield; 
Manager, New Stadt Por- plantsof all sorts open, 
celain Manufacture, Meissen. schools and institutes 

operating. The 
American ceramists will come away from England with 
a feeling that more welcome and more opportunities 
have been made available than any human could 
possibly respond to. 

Need one be reminded of the great many interesting 
British people, places, and buildings which are famous 
the world around? National educational, religious, 
and industrial history that has influenced American 
affairs very intimately will perforce be reviewed on 


this tour. H. Harkort, Director of 
The hospitality and good fellowship of the British Stoneware Works, Velten- 
people are not surpassed. Vordamm. 


As an opportunity worth many times its cost in 
dollars and time, this trip has appealed to a large number of American ceramists. 
Under no individually planned trip abroad can one meet so many of the European 
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ceramic leaders and have open such a variety of plants. If you are interested get your 
buddy to go along. Take your wife and family for whom special things of interest and 
benefit have been planned. 


Porcelain works—John Haviland—Waldershof. 


Certainly American ceramists will not willingly disappoint their ceramic fellows 
abroad who have planned so extensively to entertain. A fair measure of the expecta: 
tions and desires to do for the members of this Ceramic Tour is found in the extensive- 
ness and in the thoroughness of the itineraries they offer and in the many receptions 


Derbyshire Silica Fire Brick Co. Near Buxton England. 


and meetings which they have arranged. It is safe to assume that our European ceramic 
fellows will do for their American guests many times what can be read into or out of 
the meager words in the itinerary outlines. 


For detailed information inquire of Ceramic Tour, Suite 656, 25 Broadway, New 
York City. 
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Comité Central des Maltres de 
Verreries de France, 
Paris, February 22, 1928. 
Ross C. Purdy, 
General Secretary, American Ceramic Society, Inc., 
2525 N. High St. 
Columbus, Ohio. 
Mr. General Secretary: 

Regarding the project of the trip to France by a delegation of ceramists from America, 
we have the honor to inform you that our Central Committee is glad to consider, in 
addition to the banquet in concord with the Syndicat des Fabricants de Produits 
Ceramiques de France, visits to some plants among the most characteristic of our 
industry, that is: 

(1) Visit to the Glaceries of Saint Gobain at Tourotte, near Compeigne. 

(2) Visit to the Lalique Establishment at Paris. 

(3) Visit to the Cristalleries, or to Baccarat, or to Saint Louis, in the East of France. 

Note that the latter visit, to plants situated nearly 400 kilometers from Paris, 
will require careful organization of time tables and means of transportation on your 
part. 

We are agreeable to leaving to you the arranging of the dates and details of these 
different excursions, all of them resting certainly at your entire disposal for more ample 
information. 

Please accept, Mr. General Secretary, the expression of our sincere regards, 

The General Delegate. 


British Reception Committee 


Chairman: H. J. C. Johnston, President, Ceramic Society, Past-President Institute 
of Clayworkers; President, Clay Convention, 1927. 
Vice-Chairman: W. Butterworth, M.A., President, Society of Glass Technology. 


W. H. Allen, Chairman, National Pipe Committee. 
G. Allman, Member of Council Ceramic Society. 
G. Andrews, Smeed, Dean & Co., Ltd., Sittingbourne. 
H. V. Argyle, Chairman, Midland Pipe Association. 
A. J. Arnold, Past-President, Refractories Association of Great Britain. 
J. A. Audley, Member of Council, Ceramic Society. 
J. C. Bailey, J.P., Vice-President, British Pottery 
Manufacturer’s Association. 
W. A. Bailey, Rockware Glass Syndicate, Ltd. 
A: Barrett, Chairman, Enameled Sanitary Manufac- 
turer’s Association. 
D. F. Bishop, Member of Council, Ceramic Society. 
F. J. Boam, Past-President, Refractories Association of 
Great Britain. 
Horace Boot, Eastwoods, Ltd., London. 
F. H. Brooke, Vice-President, Ceramic Society. 
G. E. Bullock, J.P., Chairman, British Pottery Manue 
facturer’s Association, Sanitary Earthenwar- 
Manufacturers’ Association, etc. 
J. Burton, Past-President of Ceramic Society. | 
A. J. Campbell, Member of Council, Pottery Section | 
G Chai FC Soc 
. Campbell, Chairman of Council, Ceramic iety. . iP 4 
F. E. Clark, Chairman, Enamel Association. Christopher Wilson, 
J. Connolly, Treasurer, Society of Glass Technology. ing Director, Osram Lamp 
Sir John Courtis, Past-President, Institute of Clay- Works. 
workers. 
S. H. Dodd, Secretary, British Pottery Manufacturers’ Federation; Vice Chairman and 
Secretary, Porcelain Electrical Fittings Association; Chairman and Secretary, Fine 
China and Earthenware Manufacturers’ Association. 
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Glass works—General Electric Co., Osram, Berlin. 


James Powell & Sons Glass Works. 


Glass pot oven—James Powell & Sons. 
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J. Dunnachie, Glenboig Union Fireclay Company, Ltd. 

E. Lloyd Edwards, Chairman, Terra Cotta Association. 

W. H. Facon, Secretary, Midland Pipe Association, etc. 

P. Ferguson, Past-President, National Building & 
Engineering Brick Federation. 

W. Fullwood, Secretary, Stourbridge Fire Brick Trade. 

W. S. Goodison, Treasurer, Refractories Association of 
Great Britain. 

H. R. Graves, Secretary, Northern Building & Engineer- 
ing Brick Federation. 

H. E. Hailwood, Hailwood & Ackroyd, Ltd. 

H. Halliday, Chairman, Employers’ National Council 
for the Clay Industries. 

Colonel S. C. Halse, C.M.G., Past-President, Society 
of Glass Technology. 

A. Heath, Member of 

Sir Sydney Henn, M.P., Chairman, Glass Manufac- ° - 
A. Marriott Powell, Direc- 

J. P. Holcroft, Past-President of Ceramic Society. tor, James Powell & Sons 

J. Holland, President, Refractories Association of Glass Works. 

Great Britain. 

L. J. E. Hooper, Doulton & Company, Ltd. 

J. Hoyle, Associated China Clays, Ltd., St. Austell. 

E. J. Johnson, Chairman, General Earthenware Manu- 
facturers’ Association; Vice Chairman, British 
Pottery Manufacturers’ Association. 

Colonel Harry Johnson, D.S.O., T.D., Past Vice- 
Chairman, British Pottery Manufacturers’ Associa- 
tion. 

H. J. Johnson, J.P., President, British Pottery Manu- 
facturers’ Association. 

R. L. Johnson, Past Vice-Chairman, British Pottery 
Manufacturers’ Association. 

A. B. Jones, Jr., Past Chairman, National Council of 

W. Butler, Glass Work the Potteries Industry; Deputy Chairman, English 

- Butler, Glass Works China Manufacturers’ Association. 
Manager. H. L. Jones, Past Vice-Chairman, British Pottery 
Manufacturers’ Association. 

Sir W. J. Jones, K.B.E., Past President, Ceramic Society. 

Lieut. Colonel W. J. Kent, J.P., Chairman, National 
Council of the Pottery Industry. 

J. Lawrence, President, National Building & 
Engineering Brick Federation. 

A. Leese, Past President of Ceramic Society. 

J.S. Lovering, Associated China Clays, Ltd., St. Austell. 

W. S. Malcom, Chairman, National Association of 
Roofing Tile Manufacturers. 

S. R. Maw, Chairman, Glazed and Floor Tile Manu- 
facturers’ Association. 

S. McPherson, Secretary, National Association of Clay- 
works Managers. 

Dr. J. W. Mellor, F.R.S., Hon. Secretary, Ceramic 
Society. F 

A. H. Middleton, Consett Iron Company, Ltd. F. G. Orme, Secy., Messrs. 

H. Greville Montgomery, J. P., Hon. A.R.I.B.A., Hon. James Powell & Sons, Glass 
Secretary, Institute of Clayworkers. Works 

Bernard Moore, Past-President, Ceramic Society. . 

B. J. Moore, Member of Council, Ceramic Society. 

T. C. Moorshead, Past-President, Society of Glass Technology. 

W. T. Munro, The British Thomson-Houston Co., Ltd. 

Master of the Glass Sellers Company. 
Master of the Glaziers Company. 
F. Parkyn, Associated China Clays, Ltd., St. Austell. 
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Glass cutting—James Powell & Sons. 


Continuous kilns, the Derbyshire Silica Fire Brick Co. 
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China clay quarries of Bugle—Cornwall. 
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C. C. Paterson, O.B.E., Director of Research Labora- 
tories, General Electric Company, Ltd. 

A. M. Powell, James Powell & Sons, Harrow. 

F. Redfern, John Lumb & Co., Castleford. 

W. J. Rees, B. Sc., F.I.C., Hon. Secretary, Refractories 
Association of Great Britain. 

A. Rigby, Asst. Secretary of Ceramic Society. 

A. G. Richardson, Past-President of Ceramic Society. 

J. Rogers, J.P., Associated China Clays, Ltd., St. 
Austell. 

F. Russell, President, National Association of Clay- 
works Managers; Past-President, Refractories As- 
sociation of Great Britain. 

Walter Sessions, Associated China Clays, Ltd., 

W. G. P. Hutchenson, Art St. Austell. 
Director, Messrs. James A.G.Shaw, Past Chairman, Enamel Association. _ 
Powell & Sons Glass Works, 4:.J- Sherwin, Vice-Chairman, Glazed and Floor Tile 
i Manufacturers’ Association. 
T. Simpson, Member of Council, Ceramic Society. 
T. A. Simpson, Member of Council Ceramic Society. 
T. G. Simpson, Member of Council, Ceramic Society. 
Charles Sitch, M.P., Stourbridge. 
Colonel Alan Stein, M.C., John C. Stein & Co., Ltd. 
Sir Alfred Stephens, Kidwelly. 
A. H. Stephenson, J.P., Chairman, Birmingham Brick Association. 
P. Malcom Stewart, J.P., O.B.E., Past-President, Institute of Clayworkers. 
E. Taylor, Secretary, Midland Brick Association. 
Colonel C. W. Thomas, Chairman, British Refractories Research Association. 
F. Turner, Past-President of Ceramic Society. 
Professor W. E. S. Turner, D.Sc., M.Sc., Secretary, Society of Glass Technology. 
E. Gwynne Vevers, President, Institute of Clayworkers. 
H. Webb, Chairman, British Flint Glass Manufacturers’ Association. 
J. T. Webster, J.P., Past Vice-Chairman, British Pottery Manufacturers’ Association. 
Major F. H. Wedgwood, J.P., Past Chairman, National Council of the Pottery Industry. 
Frank West, Past-President, Ceramic Society. 
Alfred Williamson, President, Northern Building & Engineering Brick Federation. 
G. Wink Wight, C.A., Secretary, National Building and Engineering Brick Federation, 
and Refractories Research Association. 
C. Wilson, General Electric Company, Ltd. 
H. E. Wood, Past-President of Ceramic Society. 
W. F. J. Wood, C.B.E., B.Sc., President, Glass Research Delegacy. 
F. S. Worthington, Treasurer of Ceramic Society. 
H. Wragg, M.P., Past President, Institute of Clayworkers. 
W. H. Wright, Past President, National Building and Engineering Brick Federation. 


NEW MEMBERS RECEIVED FROM FEBRUARY 1 TO MARCH 1 
CoRPORATION 
The Sand-Lime Brick Assn., Saginaw, W. S., Michigan, John L. Jackson, Pres. 
PERSONAL 

Joseph R. Buchanan, Asst. to Vice President, Mayer China Co., 701 Irvine Sq., Beaver, 
Pa. 

John B. Cahoon, Salt Lake City, Utah. 

Edward J. Conlan, Secy. and General Mgr., Greiner Glass Mfg. Co., Inc., Brooklyn, 
N. Y. 

Francis J. Curtis, Technical Advisor, Merrimac Chemical Co., 148 State St., Boston, 
Mass. 

James J. Dodd, Wunderlich Ltd., Rosehill Tileries, Parramatta, N.S.W., Australia. 

Fritz Eckert, Zehlendorferstr. 18, Berlin-Lichterfelde, Germany. Instructor for Glass 
Technology Charlottenburg. 
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Virginia B. Evans, Artist, Fostoria Glass Co., Moundsville, W. Va. 

John S. Grasty, Consulting Geological Engineer, Charlottesville, Va. 

Samuel S. Groglode, Sales Engineer, DeGraw-Stowe & Co., East Liverpool, Ohio. 

Harold Grossman, 22 Farrington St., Caldwell, N.J., Chemist, American Lead Pencil Co. 

Walter G. Hamlin, Assistant Chemist, 9415 Miles Ave., Cleveland, Ohio. 

Sterling C. Hoshour, Superintendent, Colonial Brick Corp., Winchester, Va. 

John Koracs, 21 Russell St., Vauxhall, N. J., President, Vauxhall Art Pottery Works, 
Inc. 

Harlan S. Miner, 915 Monmouth St., Glouster City, N.J., Chief Chemist, Welsbach Co. 

Harold G. Musselman, 355 Maryland Ave., Westport, Baltimore, Md., 

Clara K. Nelson, Professor of Design, N. Y. School of Clayworking and Ceramics, 
Alfred, N. Y. 

Paul M. Offill, Sales Engineer, 17 Wilmont Ave., Washington, Pa. 

Selick I. Perkal, Chemical Engineer, Industry of the Supreme Council of Public 
Economy, Kharkoff, Ukraine. 

Mrs. Walter Steele, Boulder, Colo. 

Charles Stegmayer, Ceramic Engineer, Mutton Hollow Fire Brick Co., Sewaren, N. J. 

Samuel R. Stephenson, c/o Supt. Plant, Stephenson Brick Co., Decatur, Ala. 

Lyman R. Squier, Ceramist, N. J. Terra Cotta Co., Perth Amboy, N. J. 

J. Cecil Teft, Superintendent Trenton Potteries, Trenton, N. J. 

Gertrude Rupel Wall, 1285 Hearst Ave., Mgr. and Designer, Walrich Pottery, Berkeley, 
Calif. 

G. W. Wortley, c/o R. & A. Main, Ltd., Falkirk, Scotland. 

STUDENT 

Paul F. Collins, Ohio State University, Columbus, Ohio 

William S. Emley, 3rd, Rutgers Univ., New Brunswick, N. J. 

Wm. H. Holl, Penn. State College, State College, Pa. 

Houston C. Joyner, Univ. of Illinois, Urbana, III. 

John R. Kauffman, Rutgers Univ., New Brunswick, N. J. 

William C. Kempf, Rutgers Univ., New Brunswick, N. J. 

Reuel Lipman, Penn. State College, State College, Pa. 

Edward P. Lohmann, Iowa State College, Ames, Iowa. 

J. P. Mulroy, N. Y. State School of Clayworking & Ceramics, Alfred, N. Y. 

Frederick R. Neel, Ohio State Univ., Columbus, Ohio. 

L. Russell Shardlow, N. Y. School of Clayworking & Ceramics, Alfred, N. Y. 

Harold A. Stouck, Penn. State College, State College, Pa. 

Raymond B. Whitter, N. Y. School of Clayworking and Ceramics, Alfred, N. Y. 


Membership Workers’ Record 

CORPORATION PERSONAL 
W. H. Crume 1 J. A. Ryan 

PERSONAL G. T. Stowe 

A. I. Andrews 1 E. W. Washburn 
Fred B. Bentley Office 
P. P. Budnikoff 
M. W. Butler Total 
C, P. Cahoon 
W. F. Dalzell 
Marion L. Fosdick 
James Gillinder 
B. D. Hardesty 
C. A. Hoshour 
A. H. Johnson 
S. C. Lyons 
O. E. Mathiasen 
T. Poole Maynard 
C. B. McComas 
R. G. Mills 
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ENT 
G. H. Brown 
Paul E. Cox 

C. W. Parmelee 
J. B. Shaw 

L. R. Squier 

A. S. Watts 

F. Westendick 


Total 
Grand Total 
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PERSONAL NEWS FROM MEMBERS OF THE SOCIETY 


Vance Cartright, formerly a student at the Univ. of Wash., Seattle, is located at 
248 Darragh St., Pittsburgh, Pa. 

James R. Crandall is now doing research work at the D. E. McNichol Pottery 
of W. Va., Clarksburg, W. Va. 

John S. Grainer is now at the Grand Rapids Vitreous Products Co., Belding, Mich. 
He was formerly associated with the Vitreous Enameling Co., Cleveland, Ohio. 

J. R. Grout, Jr. has accepted a position with the Ludowici-Celadon Co., Coffeyville, 
Kans., Mr. Grout formerly was located at Danville, Illinois, Acme Brick Co. 

James O. Handy, Director of Metallurgical Investigations, Pittsburgh Testing 
Laboratory, has removed his laboratory to New York City, 72 Washington St. 

Robert E. Kohler, American Encaustic Tiling Co., has been transferred from the 
Zanesville plant to the New York Office at 16 East 41st St. 

L. H. Menne, formerly with the Peoples Gas Stores, Chicago, IIl., is now located 
Quincy, Ill. with the Quincy Vitreous Enamel Co. 

R. G. Mills, formerly of Rutgers University, Department of Ceramics, is now a 
member of the staff in the Department of Ceramic Engineering, University of Illinois, 
Urbana, III. 

_R. H. Minton who has been associated with the General Ceramics Co., has resigned 
from his position as general superintendent. Mr. Minton’s plans have not been an- 
nounced except for a limited amount of consulting work. 

Hans Navratiel of Beuthen, Germany, is located at 304 W. 3rd St., Flint, Mich. 

W. G. Owen, recently sales manager for the Haws Refractories Co., Johnstown, Pa. 
is now associated with the General Refractories Co., Sixteenth St., Philadelphia, Pa. 

Wilbur H. Pfeiffer, who has been employed with The Carborundum Company 
Niagara Falls, N. Y. has moved to 25 E. First St., Dayton, Ohio. 

Harold L. Pope, has changed his address from Leonard Refrigerator Co., Grand 
Rapids, Mich., to the Electric Refrigeration Corp., 14250 Plymouth Rd., Detroit, Mich. 

T. A. Shegog is now located at Topliff Hotel, Spruce Pine, N. Car. 

The Surface Combustion Company has removed from New York City to 2375 Dorr 
St., Toledo, Ohio. 

‘John D. Whitmer, formerly associated with the American Encaustic Tiling Co., 
Zanesville, Ohio, is now with the Flint Faience Tile Co., Flint, Mich. 


CONSTITUTION AND BY-LAWS OF THE AMERICAN CERAMIC SOCIETY 
[As it would be if amended as proposed by the Committee on Rules. See Bull. Amer. 
Ceram. Soc.,7 {3] 59 (1928).] 
Constitution 
Article I 


(1) This Socrety shall be known as THE AMERICAN CERAMIC SOCIETY. 

(2) The object of the Society is to advance the ceramic arts and sciences by meetings 
for the reading and discussion of papers, the publication of scientific literature, and other 
activities. 

Article II 
Membership 


(1) The Socrety shall consist of Honorary, Ex officio Honorary, Active, Life Active, 
Associate, Corporation, Industrial Association, and Life Corporation Members. 
(2) Honorary Members must be persons of professional eminence, elected in recog- 
nition of their achievements in ceramic art or science, Their number shall not exceed 
ten. 
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(3) An Honorary Member shall be nominated by at least ten Active Members and 
unanimously approved by the Board of Trustees. Their nomination shall be placed 
before the Society at an annual meeting, and to be elected they must receive the 
affirmative vote of at least 90% of those voting, by letter ballot, at the next succeeding 
annual election. 

(4) Ex officio Honorary Members must be such officers of such other associations 
and societies as shall be unanimously designated by the Board of Trustees, the name of 
the person holding such office appearing on the Society roster as Ex officio Honorary 
Member during the term of his incumbency only. 

(5) Active Members must be persons competent to fill responsible positions in 
ceramics. Only Associate Members shall be eligible to election as Active Members and 
such election shall occur automatically twenty-four months after acceptance as an As- 
sociate Member. 

(6) Life Active Members must be those members, Active or Associate, who make 
single payment of an endowment fee as prescribed in Article III. Life Active Members 
shall have the same rights as Active Members. 

(7) Associate Members must be persons interested in the ceramic or allied industries. 

(8) Corporation Members must be persons, firms, or corporations who, being 
interested in the Society, make such financial contributions for its support as are 
prescribed in Article III. Their membership shall become operative on payment of dues 
as prescribed in Article III. 

(9) Life Corporation Members must be persons, firms, or corporations who make 
single payment of an endowment fee as prescribed in Article III. Life Corporation 
Members shall have the same rights as Corporation Members. 

(10) Industrial Association Members must be organized groups of manufacturers, 
who being interested in the advancement of ceramic arts and sciences shall make, for 
this purpose, such financial contributions as are prescribed in Article III. 

(11) All Honorary Members, Ex officio Honorary Members, Active Members, 
Perpetual Active Members, Associate Members, Corporation Members, Perpetual 
Corporation Members, and Industrial Association Members shall be equally entitled 
to the privileges of membership, except that only Active, Perpetual Active, one repre- 
sentative of each Corporation Member and one representative of each Perpetual Cor- 
poration Member shall be entitled to vote. Such representative shall be officially 
designated by the person, firm or corporation represented. Only Active and Perpetual 
Active Members shall be entitled to hold office. The roster of each grade of membership 
shall be printed separately in at least one publication issued by the Society annually. 

(12) Any person may be expelled from any grade of the Membership of the SocrETY 
if charges signed by five or more Active or Perpetual Active Members be filed against him 
or her, and if the Board of Trustees examine into and sustain said charges by a majority 
vote. Such person, however, shall be notified of the charges against him and be given a 
reasonable time to appear before the Board of Trustees or to present a written defense 
before final action is taken. In case of such expulsion, any moneys paid the Society 
as endowment fees become forfeit to the Sociery and automatically become part of the 
research fund. 

Article III 
Dues 

(1) Honorary and Ex officio Honorary Members shall be exempt from all fees and 
dues. 

(2) The annual dues for Active and Associate Members shall be fixed by the Board 
of Trustees but shall not exceed ten dollars, six of which shall be a subscription to 
the Journal of the American Ceramic Society. 
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(3) Life Active Members shall pay a single endowment fee of $200.00, the interest 
earnings from which shall be used during the life of the member for current expenses. 
Upon the death of the member, the interest shal! be used according to the direction of the 
Board of Trustees for ceramic research. The privileges of membership shall begin upon 
payment of this fee. 

(4) Corporation Members shall pay such annual dues as are fixed by the Board of 
Trustees but these shall not be less than twenty-five dollars, six dollars of which shall 
be a subscription to the Journal of the American Ceramic Society. The privileges of 
membership shall begin upon payment of the annual dues. 

(5) Life Corporation Members shall pay a single endowment fee of $600.00, the in- 
terest earnings from which shall be used for current expenses for a period of twenty-five 
years after which time the interest shall be used according to the direction of the Board 
of Trustees for ceramic research. The privileges of membership shall begin upon pay- 
ment of this fee. 

(6) Industrial Association Members shall pay such annual dues in monthly install- 
ments or single payment as shall be agreed upon by the Association and the Board of 
Trustees, but such dues shall not be less than $480.00 annually. 


Article IV 
Officers 


(1) The affairs of the Society shall be managed by a Board of Trustees, consisting 
of the President, Vice President, Treasurer, the two most recent past Presidents, and one 
trustee representative of each of the Divisions. The President, Vice President, and 
Treasurer shall be elected to serve one year. Each trustee shall be elected to serve 
three years. c 

(2) The President shall have general supervision of the affairs of the Society under 


the direction of the Board of Trustees and shall perform such other duties as pertain to 
his office. 

(3) He shall countersign the checks drawn by the Treasurer when such drafts are 
known by him to be proper and duly authorized by the Board of Trustees. 

(4) A secretary shall be appointed by the Board of Trustees for a term of not more 
than two years. 

(5) The Secretary shall see that all moneys due the Society are carefully collected 
and transferred to the custody of the Treasurer. He shall carefully scrutinize all ex- 
penditures and use his best endeavors to secure economy in the administration of the 
Society. He shall personally investigate and certify the accuracy of all bills or vouchers 
on which money is to be paid. He shall have charge of the books of accounts of the 
Society and shall furnish monthly to the Board of Trustees a statement of monthly 
balances. He shall present annually to the Board of Trustees a balance sheet of his 
books as of the 31st of December and shall furnish from time to time such other state- 
ments as may be required of him. 

(0) He shall conduct the correspondence of the Society and keep full record of the 
same. He shall transmit promptly to the Board of Trustees for their consideration all 
communications not of routine nature. He shall cause to be published in the, Journal 
the results of all balloting on the business of the Society unless otherwise ordered by the 
Board of Trustees. He shall perform ail other duties which may from time to time 
be assigned to him by the Board of Trustees. 

(7) The Secretary may be paid a salary to be determined by the Board of Trustees. 

(8) The Secretary shall furnish a suitable bond for the satisfactory performance 
of his duties, which shall be held in the custody of the President. 

(9) The Treasurer shall receive all moneys due the Society and deposit the same 
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in the name of the Society in a national bank designated by the Treasurer and ap- 
proved by the Board of Trustees. He shall invest all funds not needed for current dis- 
bursements, as shall be ordered by the Board of Trustees. He shall pay all bills by 
draft, when certified by the Secretary or as ordered by the Board of Trustees. He shall 
furnish a satisfactory bond for the proper performance of his duties, which shall be 
held in the custody of the President. 

(10) All securities belonging to the Society shall be held in the custody of the 
Treasurer. 

(11) The accounts of the Secretary and of the Treasurer shall be audited before each 
Annual Meeting by a certified public accountant or some other competent person 
designated by the Board of Trustees. 

(12) A vacancy in any office shall be filled by appointment by the Board of Trustees 
but the new incumbent shall not thereby be rendered ineligible for reélection to the 
same office at the next Annual Meeting. On the failure of any officer or any member of 
a committee to execute his duties within a reasonable time, the Board of Trustees, after 
duly warning such person, may declare the office vacant and appoint a new incumbent. 

(13) A majority of the Board of Trustees shall constitute a quorum, but the Board 
of Trustees shall be permitted to carry on such business as they may desire by letter. 


Article V 


Nominations and Elections 


(1) There shall be two nominating committees selected at each Annual Meeting. 
Such committees will each consist of seven members, one from each Division of the 
SocrETY and each will prepare an independent ticket of nominations to be submitted 
to the Society for ballot. The Secretary of the Society shall be Chairman (without 
vote). The members of the Nominating Committees will be selected as follows: At the 
final session of each Division two members of that Division will be elected to the Nomi- 
nating Committee. These two will draw to determine which shall be on Committee 
No. 1 and which on Committee No. 2. The names and designations of these elected 
members of each Division will be immediately reported to the Secretary by the chairman 
or acting chairman of each Division. 

Each nominating committée will be notified of its membership by the Secretary 
and each Committee will at once appoint its own Chairman and proceed to the nomi- 
nation of officers for the ensuing year. 

There are no restrictions as to the makeup of the two tickets and the same or different 
names may appear upon the two slates. 

(2) Nominations for President, Vice President, and Treasurer. The Nominating 
Committees shall, by majority letter vote, select nominees for President, Vice President, 
and Treasurer. 

(3) Nominations for Trustees. Each Division by plurality letter vote of its members 
shall elect a Trustee to serve for a period of three years, according to the schedule pro- 
vided in Section X of the By-Laws. The names of the Trustees thus chosen by the 
Divisions shall be certified to the Secretary of the Society not later than December 31 
of each year. 

The names of the nominees for Trustees thus chosen by the Divisions shall be 
transmitted to the Secretary of the Society (as ex-officio Chairman of the Nominating 
Committee) not later than September first, and by him shall at once be transmitted 
to the members of the Nominating Committee, and shall be placed on the election 
ballot. 

At least ninety days before the Annual Meeting the Secretary shall send the names 
of all nominees to each voting member of the Socrety. 
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(4) Election. The names of all nominees, provided their assent has been obtained 
before nomination, shall be placed upon a printed ballot in alphabetical order and 
shall be mailed to each voting member not in arrears at least twenty days before the 
Annual Meeting. The voting shall be confined to the names appearing on this ballot. 
The ballot shall be inclosed in an envelope on which there shall be no mark of identifica- 
tion other than the word “Ballot.’’ The envelope shall be enclosed in another envelope 
for mailing, addressed to the Secretary, upon the back of which the voter shall endorse 
his name. 

The envelopes and ballots shall be opened in the presence of three scrutineers 
appointed by the President, who will report the result of the election at the Annual 
Meeting. 

A plurality of affirmative votes cast shall elect. 


Article VI 
Standing Committees 
(1) Except as otherwise provided the following Standing Committees shall be 
appointed annually by the Board of Trustees: 


. Rules 

. Publications 

. Membership 

. Standards 

. Sections and Divisions 
Papers and Programs 
. Research 

. Geological Survey 
Data 

. Ceramic Education 

. A Codrdinating Service Council 


Except as otherwise provided the chairman of each committee shall be appointed 
by the Board of Trustees. 

(2) The Committee on Rules shall consist of the Chairmen of the Rules Committees 
of the Divisions having such committees. It shall receive all recommendations relating 
to changes of Constitution and By-Laws and shall report upon the same to the Secretary 
for transmission to the Society. It shall have power to propose changes in the Rules of 
the Socrety. 

(3) The Committee on Publications shall consist of the Editor and four members. 
The duties of the Editor and Committee on Publications are defined under Article X on 
Publications. 

(4) The Committee on Membership shall consist of the Chairmen of Membership 
Committees of the Divisions having such committees, and shall have power to appoint 
subcommittees. Its function shall be to undertake systematically the enlargement 
of the membership of the Socrery among those interested in the ceramic and allied 
industries. 

(5) The Committee on Standards shall consist of a chairman appointed by the Board 
of Trustees and topic groups as follows: 

(A) Group on Definitions, consisting of three members appointed by the. Board 
of Trustees. 

(B) Group on Raw Material Specifications, consisting of three members appointed 
by the Board of Trustees. 

(C) Group on Standardization of Tests, consisting of one member selected by 
each Division. 

(D) Group on Standardization of Products, consisting of one member selected 
by each Division. 
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(6) The Divisional Standardization Committees shall be selected by their respective 
Divisions, Their function shall be the preparation of tests and specifications for the 
materials and products of their respective branches of the ceramic industry. Each shall 
be responsible to its Division, but all reports, resolutions or recommendations that are 
to be printed or generally distributed shall be approved by the Committee on Standards 
before publication. 

(7) The function of the Committee on Standards shal! be to prepare or have pre- 
pared tests and specifications for ceramic materials and products and to submit to the 
Board of Trustees written reports, resolutions, and recommendations relating thereto. 
The Committee may report at any regular meeting of the Society. For adoption, these 
reports, resolutions, and recommendations must be submitted in printed form to the 
members of the Society at least six months before a vote may be taken, during which 
time any amendments, changes, or corrections, suggested by any member may, with 
the approval of the Committee, be incorporated. The reports, resolutions, and recom- 
mendations as amended shall then be submitted by letter ballot to the voting members. 
A two-thirds vote shall be required for adoption, and the polls shall ee sixty days 
after distribution of the ballot. 

(8) The Committee on Sections and Divisions shall consist of five members in 
addition to the chairmen of the Divisions. Its duties shall be to promote the organization 
and welfare of Local Sections, Student Branches, and Divisions. 

(9) The Committee on Papers and Programs shall consist of the Secretaries of the 
Divisions, the Secretary of the Society, and such other persons as the Board of Trustees 
may deem advisable. Its duties shall be to procure papers and discussions for the 
meetings and publications of the Society. The Committee may require an abstract of 
any paper submitted before placing it upon a program. 

(10) The Committee on Research shall consist of one member selected by each 
Division. Its duties shall be to organize and encourage scientific investigations per- 
taining to the ceramic and related industries, especially those investigations which will 
stimulate the development of our national industries and resources. It shall be em- 
powered to codperate with similar committees of other scientific societies and with 
Government bureaus. 

(11) The Committee on Geological Surveys will coéperate with national and state 
geological surveys and associations in planning laboratory and plant investigations 
instituted by them, and interpreting data. This Committee shall consist of a chairman 
and four members appointed by the Board. 

(12) The Committee on Data shall arrange symposiums and prepare for publication 
monographs, bibliographies, statistics, etc. This Committee shall consist of one member 
selected by each Division. 

(13) The Committee on Ceramic Education shall consist of one representative 
selected by each Division. This Committee shall make recommendations through the 
Board of Trustees for the betterment of ceramic education in institutions now established 
and for the encouragement of new departments of ceramics where the demand and fa- 
cilities warrant. 

(14) The Codrdinating Service Council shall consist of the General Secretary, 
Ex-officio Chairman, and the Chairmen of the Committees on Research, Standards, 
Geological Surveys, Data, and Ceramic Education. The Council shall have general 
supervision of the work of these Committees, for the purpose of codrdinating other or- 
ganizations on ceramic topics and problems. 


Article VII 
Divisions 
(1) Groups to be known as Divisions of the Society and to be organized from 
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members of the Society may be authorized by the Board of Trustees for stimulating the 
growth and development of the Society, when such action shall seem wise and expedient. 
Only bona fide members of the Society are entitled to affiliate with and participate in 
the activities of such Divisions, but Divisions which, prior to August, 1920, have 
enrolled persons who are not members of the SocreTy, may retain such persons as mem- 
bers of the Division. A member of the Society may enroll in any Division in which he is 
interested but for the purpose of nominating for Division representative on the Board 
of Trustees each member must declare one and only one Division as his major Division, 
and he shall be designated as a major member of that Division. 

(2) The affairs of a Division shail be managed by a Chairman, a Secretary-Treasurer, 
and such other officers as the Division may deem necessary. The officers of the Division 
shall be elected annually by ballot at the last session of the Division held during the 
Annual Meeting of the Society and shall take office at the close of the meeting at which 
they are elected. All members of a Division are entitled to vote. The officers shall hold 
office for one year or until their successors are elected. 

(3) Representatives of Divisions upon Committees of the Society shall be as indi- 
cated in Article VI. 

(4) Divisions shall have power to make their own rules and by-laws except that they 
shall not adopt any rule or by-law which conflicts with the Constitution and By-laws 
of the Society as a whole. 


Article VIII 


Local Sections 


(1) Local Sections, each carrying some distinguishing title prefixed to the words 
“Section of the AMERICAN CERAMIC Society,” may be authorized by the Society. 
(2) The purposes of such Sections shall be to strengthen and extend the work of 


the Society, as defined in Article I of the Constitution, by more frequent meetings in 
local centers than are possible to the Society as a whole, and by bringing the benefits 
of the work to persons who would not otherwise be reached. 

(3) Application for permission to form a Local Section must be in writing and 
signed by not less than ten members of the SociETY in good standing, residing in the 
general locality where the Section is to be formed, of whom one at least shall be an Active 
Member. To be considered at any given meeting an application must be filed with the 
Secretary at least thirty days prior to the date of the Meeting and notice that the appli- 
cation is pending must appear in the program of the Meeting. To be granted, the appli- 
cation must receive the affirmative vote of two-thirds of those present. In event of 
affirmative action the Society will issue a charter to the applicants, authorizing them 
to form a Section under the name proposed. Charters for Local Sections may be tempo- 
rarily suspended by the Board of Trustees for cause, but no charter can be permanently 
rescinded except by vote of two-thirds of those present at a regular Meeting of the 
Society, after due publication in the program of the Meeting that the matter is pending. 

(4) Local Sections shall have power to make their own rules and by-laws except that 
they shall not pass any rule or by-law which is in conflict with the rules of the SociETy. 

(5) The officers of Local Sections shall be a Chairman, a Secretary, a Councillor, 
and such others as the Sections may prescribe. The duties of the Chairman and Secretary 
shall be such as usually pertain to those offices. The Councillor shall be an Active 
Member of the Society. He shall be elected by the Local Section and it shall be his duty 
to advise the Section in all matters pertaining to its relations with the Society and to 
make an annual report to the Society regarding the work and status of the Section. 
The names of the Chairman, Secretary, and Councillor of each Section shall appear in 
the roster of the Society. 


ACTIVITIES OF THE SOCIETY 


Article IX 


Student Branches 


(1) Student Branches, each carrying some distinguishing title prefixed to the words 
“Student Branch of the AMERICAN CERAMIC Society,” may be established in institutions 
in which regular courses of instruction in ceramics are maintained. 

(2) The purpose of such Student Branches shall be to strengthen and extend the 
work of the Society, as defined in Section I of the Rules, by enlisting the interest and 
support of students in ceramics while still in school and by stimulating the spirit of 
ceramic research among them. 

(3) Application to form a Student Branch in any institution must be in writing, signed 
by not less than five regularly enrolled students in good standing and endorsed by two 
or more members of the Society. The application must be filed and acted upon as 
provided for Local Sections in Section IX, and may be suspended or revoked for cause 
in the same manner. 

(4) Student Branches shall have power to make their own rules and by-laws, 
except that they shall not pass any rule or by-law in conflict with the rules of the 
SOCIETY. 

(5) The officers of Student Branches shall be a Chairman, a Secretary, a Coun- 
cillor, and such ethers as the Student Branch may prescribe. The Chairman and 
Secretary shall be elected by the Student Branch and their duties shall be such as usually 
pertain to those offices. The Councillor shall be an Active Member of the Society, 
appointed by the Board of Trustees to act in this capacity to the Student Branch. 
The duties of the Councillor shali be to advise the Student Branch in all matters per- 
taining to its relations to the Society and to make an annual report to the SociETY 
regarding the work and status of the Student Branch. The names of the Chairman, 
Secretary, and Councillor of each Student Branch shall appear in the roster of the 
SOCIETY. 


Article X 
Publications 


(1) The Board of Trustees shall employ at suitable compensation an Editor of 
the Journal of the American Ceramic Society and an Advertising Manager, both of whom 
shall be nominated by the Committee on Publications to the Board of Trustees. 

(2) The Committee on Publications shall have general supervision of the publications 
of the Society and of contracts and expenditures connected therewith, subject to the 
approval of the Board of Trustees. 

(3) In the consideration of papers offered for presentation or publication those papers 
containing matter readily found elsewhere, those specially advocating personal interests, 
those carelessly prepared or controverting established facts, and those purely specula- 
tive or foreign to the purpose of the Society shall be rejected. The Committee on 
Publications shall determine which papers shall be printed. The Committee may return 
a paper to the writer for correction and amendation and may call to its aid one or more 
members of special experience relating to the subject treated, either to advise on the 
paper or to discuss it. 

(4) All papers, discussions, and other writings which may be of interest or value to 
the Society if published, and which have been presented before the Society, its Di- 
visions, or Sections, and all committee reports shall become the property of the Society 
and their publication and other disposition shall be in the hands of the Committee on 
Publications. 

Any papers, discussions, or writings not considered suitable for use in the publications 
of the Society by the Committee on Publications must be released or returned to the 
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authors for free use elsewhere and, upon request of authors, decision in this matter must 
be rendered in sixty days. 

No committee reports prepared by a regularly appointed committee of the Society 
or of its Divisions or Sections shall be offered for publication elsewhere until the Com- 
mittee on Publications shall have been given an opportunity of accepting such reports 
for publication by the Society. 

(5) The Committee on Publications shall provide for the publication of a monthly 
periodical entitled the Journal of the American Ceramic Society, the subscription price 
of which shall be ten dollars to members and twelve dollars plus foreign postage to non- 
members. 

(6) One copy of each issue of the paper bound edition of the Journal shall be sent 
prepaid to each member of the Society not in arrears. No member shall be furnished 
with more than one copy of each issue free for any single year. A member may be 
permitted to complete by purchase one file of the publications of the Society at less 
than the current commercial rate, the amount to be fixed by the Board of Trustees and 
to be called the member's rate. 

(7) The Secretary shall have the custody of all publications of the Socigrty, shall 
keep them safely stored and insured, and shall sell them to the public at prices which 
shall be fixed by the Board of Trustees. The Board of Trustees shall also, from time 
to time, fix the price of the volumes remaining unsold and shall have authority to 
refuse to sell the back volumes of the Transactions and Journals except in complete 
sets, at such time as the quantity remaining of any number becomes so small as in their 
judgment to warrant such action. 

(8) The Editor shall request the author of each article appearing in the Journal 
of the American Ceramic Society to fill out and sign, within a definite time limit, a form, 
specifying the number of reprints of said article, if any, which he desires. This form 
shall contain a table from which can be computed the approximate cost at which any 
reprints will be furnished. In event that the expense of furnishing the desired number 
of reprints is large, the Board of Trustees may require the author to pay part or all of the 
cost involved before the publication of the reprints is begun. On receipt of such signed 
order within the time limit set the Editor shall cause to have printed the desired number 
of copies. If the author makes no reply or replies after the time limit has expired then 
the Society will not be responsible for the publicatiori of any reprints of the article 
in question except at the usual market price for the printing of new matter. 

(9) No one shall have the right to demand the publication of an article independent 
of the discussion which accompanied it and no one having taken part in a discussion upon 
an article shall be entitled to order reprints of the discussion separately and apart from 
the article itself. 

(10) The Socrety is not, as a body, responsible for the statement of facts or opinions 
expressed by individuals in its publications. 


Article XI 
Parliamentary Standard 
Roberts’ ‘Rule of Order’ shall be the parliamentary standard on all points not 
covered by these rules. 
Article XII 
Amendments and Changes 
Any proposed amendment to or change in this Constitution must be presented in 
writing at the Annual Meeting of the Society and, if approved by the Committee on 
Rules or by any ten Active Members, must be printed on a ballot and sent out not 
earlier than thirty nor later than sixty days after the adjournment of the Meeting at 
which the amendment or change was presented. If the said letter ballot shows an 
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affirmative vote of not less than two-thirds of the total vote cast within thirty (30) 
days after the date of mailing, then the same shall be declared carried and shall at 
once become effective. 
Article XIII 
By-laws 

The Society shall make such By-laws not in conflict with this Constitution as may 
be necessary for the proper government of the Society. Such By-laws shall become 
operative when approved by the Board of Trustees and confirmed by a two thirds 
affirmative vote of the members voting at any annual meeting. 


Section I 
Meetings 

(1) The Annual Meeting shall take place on the first Monday in February, or as 
soon thereafter as can be arranged, at such place as the Board of Trustees may decide, 
at which time reports shall be made by the Board of Trustees, Treasurer, and scrutineers 
of election, and the accounts of the Treasurer shall be audited by a committee of three 
appointed by the President. Fifty Active Members shall constitute a quorum at the 
Annual Meeting and a majority shall rule unless otherwise specified. 

(2) Other meetings may be held at such times and places during the year as the 
Board of Trustees may decide, but at least twenty days notice shall be given of any 
meeting. 

(3) The President shall appoint at the Annual Meeting a committee of five, to be 
known as the Summer Meeting Committee, whose duty it shall be to arrange for a 
summer excursion meeting at some suitable point. They shall then select a local com- 
mittee which shall have charge of the details of the meeting. The expenses of the Summer 
Meeting Committee in arranging the program of visits and for printing, rooms, and 
facilities for meetings shall be borne by the Society. 


Section II 
(1) At the Annual Meeting of the Society, the order of business shall be as follows: 


. President’s Address 

. Reading of Minutes of Last Meeting 

. Committee Reports 

Reports of the Board of Trustees and Treasurer 
Old Business 

New Business 

. Reading of Papers 

. Announcement of Election of Officers, Honorary and Active Members 
. Installation of Officers 

. Appointment of Committees 

. Adjournment 


— 


Section III 
Only Active Members shall be eligible to election as officers. 


Section IV ° 


Any members in arrears for over one year may be suspended from membership by 
the Board of Trustees until such arrears are paid. Active Members in arrears are not 
eligible to vote. The annual dues are payable on January first. 


Section V 


The Secretary of each Division, Local Section, and Student Branch shall report to 
the Secretary of the Society the names of its officers and Standing Committee Chairmen 
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within three weeks of their election or appointment and shall also furnish the Secretary 
with a complete list of its membership on April 1 of each year. 


Section VI 

(1) Any person interested in the ceramic and allied industries is eligible to member- 
ship in a Local Section. 

(2) Local sections shall have power to fix their own dues or assessments, such dues 
or assessments being in addition to and independent of the regular dues and assess- 
ments of the SocieTyY upon its members. No Section shall have authority to incur 
debt in the name of the Socrery or for which the Society may become liable. 


Section VII 

(1) Membership in a Student Branch shall be limited to the instructional force and 
regularly enrolled students of schools in which branches are located, subject to the rules 
of the school concerned governing outside activities of students. 

(2) Student Branches shall have power to fix their own dues and assessments and, 
as such, shall pay no dues to the Society. No Student Branch shall have authority 
to incur debt in the name of the Society or for which the Society may become liable. 

(3) Members of a Student Branch shall pay no dues to the Society but upon de- 
positing a certificate of good standing from their Secretary, may purchase from the 
Society its publications at the same rate as Associate Members of the Society. This 
privilege shall cease when the student’s connection with the school ceases, but members 
of a Student Branch, upon leaving school, may at once become Associate Members of 
the Society by depositing their certificates, making proper application, and paying 
the regular dues. 


Section VIII 
(1) The Board of Trustees shall appoint such special committees as may seem 
necessary for the proper conduct of the affairs of this Society. 
(2) All special Codperative committees shall be appointed only on nomination of the 
Coérdinating Service Council. 
Section IX 
To provide for rotation of the nomiations of Trustees as representatives of the 
Divisions, as provided in Articles IV and V of the Constitution, some shall be nomi- 
nated in 1923 to serve portions of the three-year terms as follows: 


Terra Cotta to serve three years 

Enamel to serve one year 

Refractories to serve one year 

.White Wares to serve two years 

Art to serve one year 

Heavy Clay Prdoucts to serve three years 
Glass to serve two years 


Section X 


The Board of Trustees shall have power to make any rules not inconsistent with 
the Constitution and By-laws for the conduct of its business. 


BOOK OF STANDARDS TABLE OF CONTENTS 
In order that our members may see the scope of the work which has been completed 
by the Committee on Standards under the direction of A. S. Watts, Chairman of the 
Committee, the Table of Contents of the Book on Standards is given below. The Book 
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will be published in the June issue of the Journal, so that it will be an integral part of 
the bound volumes for 1928. Enough additional reprints will be made to supply all 
persons who are not members, or members who wish additional copies for use. 

Supplements to this work will be added each year as the Committee proposes new 
standards. 


I. GENERAL 


. Etymology of “Ceramics” 
. International Atomic Weights 
3. Ceramic Raw Materials 
. Pyrometric Cone—Temperature—Time Relation Table 
. Symbols for Heat and Thermodynamics 
. Standard Scales for Testing Sieves 


II. STANDARD DEFINITIONS 


. Clay 
. Surface Clay 
. Fire Clay 
. Shale 
. Plastic or Bond Fire Clay 
2. Flint Fire Clay 
. Diaspore Clay 
. Nodular Fire Clay 
. Pyrometric Cone Equivalent 


III. TENTATIVE DEFINITIONS 


. Spalling 

. Brick 

. Apparent Specific Gravity 

. Bulk Specific Gravity 

. True Specific Gravity 

. High Heat Duty Brick 

. Intermediate Heat Duty Brick 
. Moderate Heat Duty Brick 

. Low Heat Duty Brick 


IV. METHODS OF CHEMICAL ANALYSIS 


. Bureau of Standards Method for Fired Refractories 
. A.S.T.M. Method for Refractory Materials 
. Tentative Method for Glass 
. Tentative Method for Sand 
29. Determination of Iron in Glass Sands 


V. STANDARD SPECIFICATIONS FOR MATERIALS 


. Ceramic Whiting 
. Limestone, Quick Lime, and Hydrated Lime 


. Fire Clay 


VI. SPECIFICATIONS FOR MANUFACTURED PRODUCTS 


. Standard Specifications for Plastic Fire Clay Refractories 
34. Tentative Specifications for Clay Fire Brick for Malleable Furnaces and 
Annealing Ovens 
. Tentative Specifications for Clay Fire Brick for Marine Boilers 
. Tentative Specifications for Clay Fire Brick for Stationary Boilers 
. Specifications for Building Brick 
. Specifications for Paving Brick 
. Specifications for Clay Sewer Pipe 
. Specifications and Tests for Hollow Fired-clay Load-bearing Wall Tile 
. Specifications and Tests for Hollow Fire-clay Floor Tile 
. Specifications for Drain Tile 


1 

1 

1 

1 

1 

1 

16 

17 
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32 
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VII. SAMPLING CERAMIC MATERIALS 


. Standard Method for Sampling Ceramic Materials as Delivered 
. Tentative Method for Sampling Clay Deposits 


VIII. PREPARATION OF CLAY TRIALS 
5. Forming Clay Trials 
. Forming and Handling Clay Test Pieces 


IX. STANDARD TEST METHODS 
. Slaking Test 
. Water of Plasticity 
. Shrinkage and Pore Water 
. Drying Shrinkage 
. Pyrometric Cone Equivalent (Softening Point) 
. True Specific Gravity 
. Behavior in Firing of Clay Trials 
. Apparent Porosity of Clay Trials 
. Volume Change 
. Apparent Specific Gravity of Clay Trials 
. Bulk Specific Gravity of Clay Trials 
. Hardness of Clay Trials 
59. Absorption 
. Plotting Results of Clay Trials 


X. TENTATIVE TEST METHODS 
. Sag Test 
. Transverse Strength 
. Thermal Spalling Action*of Clay Fire Brick 
. Load Test of Refractories at High Temperatures 
. Deformation Temperature of Enamels 
. Fineness of Wet Milled Enamel 


XI. METHODS OF TESTING ELECTRICAL PORCELAIN 

. Tensile Strength 

. Compression Strength 

. Transverse Strength 

. Resistance to Impact ‘‘Pile Driver’’ Type 

. Dielectric Strength 

. Resistance to Thermal Change 
3. Porosity 


XII. METHODS OF TESTING BRICK 
. Compression Test 
. Flexure or Cross-Bending Test 
. Rattler Test 


XIII. PROCEDURE IN REPORTING TESTS 


. Report Form: Chemical Analysis of Clays, Feldspars, and Flints 
. Report Form: Clay Tests. 
. Report Form: Feldspar and Flint Tests 
80. Report Form: Tests of Refractory Clay 
. Report Form: Tests of Manufactured Refractories 


XIV. TEST APPARATUS 
(Appendix) 
. Hydraulic Plunger Piston Press for Forming Clay Trials 
. Volumeter: Pycnometer Type 
. Volumeter: Overflow Type 
. Porosimeter: Employing Liquids 
. Porosimeter: McLeod-Gage Type 
. Porosimeter: Gas Expansion 


PPP Pr 
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. Load Test Furnace and Equipment 

. Downdraft Test Kiln and Its Operation 

. Updraft Test Kiln and Its Operation 

. Kiln Fire Box for Oil 

. Arrangement of Cones, Test Pieces, etc., in Kiln 

. Impact Testing Machine, Pendulum Type 

. Sealed-in Mercury Electrode Apparatus for Dielectric Strength Tests 

. Cross-Breaking (Transverse Strength) Apparatus 

. Elasticity and Transverse Strength Apparatus 

. Standard Cone Mold 

. Impact Strength Apparatus 

. Thermal Expansion Apparatus 

. Mechanical Endurance Apparatus 

. Crushing Strength Apparatus 

. Viscosity Measuring Apparatus 

. Test Furnace for Determining P.C.E. Values (Mellon Institute Design) 
A23. Orton Electric Test Furnace 


PUBLICATIONS OF THE AMERICAN CERAMIC SOCIETY OUT OF PRINT 


The following list of Journals and Transactions of the American Ceramic Society 
are out of print and not available to persons wishing to purchase complete sets 
of these publications. The Society will pay $1.00 a copy for each issue of the Journal 
listed here, which is sent in to the Secretary’s office. For the issues of the Transactions 
now out of print, $5.00 per volume will be paid. 


Journal of the American Ceramic Society 


January, 1924 January, 1926 
February, 1924 March, 1927 
January 1925 

Transactions of the American Ceramic Society 
Volume II, 1900 Volume XI, 1909 
Volume IV, 1902 Volume XII, 1910 
Volume V, 1903 Volume XIV, 1912 
Volume VI, 1904 Volume XV, 1913 
Volume VII, 1905 Volume XVI, 1914 
Volume VIII, 1906 Volume XVII, 1915 
Volume IX, 1907 Volume XVIII, 1916 
Volume X, 1908 Volume XIX, 1917 


CERAMIC EXHIBIT AT SECRETARY’S OFFICE 


The office of the General Secretary of the AMERICAN CERAMIC Society is fast 
becoming a center of display for many companies manufacturing ceramic ware. The 
exhibits are placed to good advantage for all to see. And many are the visitors from all 
over the world who see and admire them. 

A sample tea set in white with gold-encrusted border, consisting of tea pot, cream 
pitcher, sugar bowl, cup, saucer, and plate, has been contributed by Lenox, Inc., 
Trenton, N. J. Two service plates accompany this set, one valued.at $30 and the other 
at $50. 

The Fostoria Glass Co., of Moundsville, W. Va., has an exhibit of four pieces of 
delicate glassware. A bowl is of pale green, etched on the outer surface. A flat plate 
with colored border is also of green. Of clear glass with colored border is a stemmed 
plate of unusual delicacy. An iridescent deep plate with the outer surface etched, 
completes the exhibit. 

Graceful white dancing nymphs in green flower dishes form the center of the group 
sent by the Cowan Pottery Studio of Rocky River, Cleveland, Ohio. Four candle 
holders and two vases are also of green, 
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Paul E. Cox of the Department of Ceramic Engineering of Iowa State College, 
Ames, Iowa, has five vases on display made by students of his department. Their 
art is in the lovely shading from blue to rose, and one is decorated by Miss Mary L. 
Yancey, of the department. 

The Bybee Pottery at Lexington, Ky., has a display of seven vases including all 
the colors in the color circle from yellow to delft blue, and all shapes from small bowls 
to tall, graceful, handled vases. 

Three sectional picnic plates with chocolate cups in three different designs are the 
contribution from J. C. Montgomery of the Carrollton China Co., Carrollton, Ohio. 

Frederick H. Rhead, formerly of the American Encaustic Tiling Co., designed 
and made the two 29-inch vases which have been on exhibit for more than a year. 
They are representative of complete control at cone 11 and have a good crystalline 
glaze. 

A group of electrical insulators are the representation of the Westinghouse Electric 
Co., of East Pittsburgh, Pa. 

A white enameled kitchen table with green trim is the exhibit of Pemco from Balti- 
more, Md. With all its inner edges molded into curves, leaving no deep crevices to catch 
dust and dirt, it is the newest in sanitary and convenient kitchen ware. 

The Robertson Art Tile Co., of Trenton, N. J., has four panels of sample tile. 
Samples of brick are furnished by two companies; two panels from Claycraft of Colum- 
bus, Ohio, and four from the Ava Brick Co. of Ava, Ohio. 

Heath Cubes used as paper weights represent the Heath Cube Service of Columbus, 
Ohio. 

Samples of defective glass have been furnished by D. J. McSwiney of Columbus, 
Ohio, and are of interest to any glass manufacturer. 

Many of the Secretary’s personal collections are on display in the Socrety’s general 
office, each piece representative of some era, development, process, etc. A gem from 
Bernard Moore, an ancient vase, a plaque of Wedgwood, a large urn from Assyria, 
and many oddities in clay, glass, and enameled ware are on window sills, desks, cabinets, 
and shelves, making what is considered a good “‘study”’ collection. 

The interest shown by visitors in these various displays makes it well worth while 
for any manufacturer to place an exhibit in this office. Such a display should be indica- 
tive of progress in the field of ceramics. The Society has the beginning of a good library 
and museum. The members are requested to make contributions to both. 


LOCAL SECTION NEVW/S 
Management Meeting in Pitisburgh 

The Pittsburgh Section of the AMERICAN CERAMic Society, wishing to take ad- 
vantage of the advances in scientific management and to promote its development in 
the ceramic industries, is sponsoring jointly with the Management Division of the 
American Society of Mechanical Engineers, a program on Monday, May 14, at Pitts- 
burgh in connection with the Spring Meeting of the latter Society. 

H. M. Kraner of the Westinghouse Electric and Manufacturing Company will read 
a paper on management problems with reference to high voltage electrical porcelain 
manufacture and F. H. Hunt of the Rossman Corporation will treat the same subject 
from the point of view of the manufacture of wall and floor tile. In addition, the meeting 
will include those interested in other branches of the white ware industry, as well as 
heavy clay products, glass and enamel, so that the discussion will apply to the ceramic 
industries generally. 

Many other industries will be represented at the meeting by men familiar with 
and employing interesting wage incentive plans, production control and quality control 
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plans. The meeting will afford an exceptional opportunity to thoroughly discuss, with 
experts, the fundamental problems of management with respect to our rapidly develop- 
ing technology. 

Pittsburgh March Meeting 


The members of the Pittsburgh Section held a joint meeting on the evening of March 
15 with the Pittsburgh Section of the American Chemical Society. The motion picture 
“The Story of Refractories’ was shown at the Bureau of Mines. Following the picture, 
Francis C. Flint, chief chemist of the Hazel-Atlas Glass Company gave an interesting 
address on ‘‘Recent Developments in the Glass Industry. 


California Section Officers 
Members of the California section elected the following officers at their recent 
March meeting: Chairman, Clifford Tillotson; Vice Chairmen, Charles J. Biddle and 
Paul G. Larkin; Secretary, Franklin A. McCann; Treasurer, Ivan B. Branham, and 
Councillor, F. B. Ortman. 


St. Louis Section Meeting 


The members of the St. Louis Section of the AMERICAN CERAMIC Society held 
their annual election of officers at their last meeting on March 1. The following officers 
were chosen to serve for 1928: 


Chairman: F. E. Bausch, F. E. Bausch Co., 1605 Chemical Bldg. 
Vice Chairman: L. C. Hewitt, Laclede-Christy Clay Products Co., Ambassador 


Bldg. 
C. C. Lake, Parker- Russell Mining and Manufacturing Co., 3314 Morgan- 
ford Rd. 
Treasurer: H. W. Perry, Laclede-Christy Clay Products Co. 
Chairman, Membership Comm.: H. B. Stone, Evens & Howard Fire Brick Co. 
Chairman, Program Comm.: J. L. Crawford, Laclede-Christy Clay Products Co. 
Chairman: Executive, Comm.: F. E. Bausch. 
Nominations: F. E. Bausch and L. C. Hewitt. 


Through the courtesy of the Norton Company the motion picture “The Age of 
Speed”’ was presented, depicting the manufacture and uses of abrasives. F. K. Pence 
of Paducah, Ky. led the discussion. 

Arrangements were made for a trip to the Rolla School of Mines at Rolla, Mo. 
in April. 

Those who attended this meeting were: 


. A. W. Buckingham, Russell Engineering Co. 
Fred H. Schwetye, Parker-Russell M. M. Co. 
Aug. Vollmer, Jr., St. Louis Pottery & Mfg. Co., 
H. W. Perry, Laclede-Christy Clay Products Co. 
Joseph Early. 
Edward Volz, Evens & Howard Fire Bk. Co. 
H. B. Stone, Evens & Howard Fire Bk. Co. 
J. L. Crawford, Laclede-Christy Clay Products Co. 
C. H. Blank, Laclede-Christy Clay Products Co. 
F. K. Pence, Paducah Tile & Pottery Co. 
F. E. Bausch, Frederick E. Bausch. 
Foster Holmes, Evens & Howard Fire Bk. Co. 
L. C. Hewitt, Laclede-Christy Clay Products Co. 
J. B. Lyon, Laclede-Christy Clay Products Co. 
W. F. Godejohn, Laclede-Christy Clay Products Co. 
J. W. Bull, Laclede-Christy Clay Products Co. 
Edw. R. Walsh, Laclede-Christy Clay Products Co. 
L. H. Blue, Laclede-Christy Clay Products Co. 
J. Groppe, Highland Fire Clay Co. 
G. W. Parker, Parker-Russell M. M. Co. 
C. C. Lake, Parker-Russell M. M. Co. 
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NOTES FROM THE CERAMIC SCHOOLS 
Alfred University Student Branch 


The Student Branch of the AMERICAN CERAMIC SociETy at the New York State 
School of Clayworking and Ceramics started the second semester of the school year 
with a drive for membership. At present the membership is more than one hundred 
and includes nearly all ceramic students. The freshman were also invited to affiliate. 
The Student Branch meets biweekly with a speaker on ceramic subjects or a ceramic 
industrial film for its feature. 

Prof. Fosdick recently lectured before the members of this group. 


The New York State School of Clayworking and Ceramics is the home of one of 
the chapters of the new national ceramic engineering fraternity, Beta Pi Kappa. The 
fraternity was founded at the convention by the union of Beta Pi Kappa of North 
Carolina State College and Delta Pi Alpha of New York, both local ceramic fraternities. 
The purposes of the fraternity are to form a more common bond between engineers 
graduating from different schools and to create better interest and a higher standard 
of scholarship in ceramic work. The president of the new fraternity is A. M. Greaves- 


Walker. 


University of Oklahoma Ceramic Work 

John N. Frank, head of the ceramic department at the University of Oklahoma, Nor- 
man, Okla., is presenting ceramic work under a course in pottery. There are three 
semesters of work offered, each being an advance on the other, and each a three to five 
semester-hour course. The first semester includes hand building, wheel work, simple 
mold work, casting, and glazing. The second includes more wheel work, more ccom- 
plicated molds, advanced designing and decorating of pieces, and glaze theory. The 
third course, which has not yet been offered, will be in making such pieces as tea-tables, 
fire-places, small fountain tiles, wall panels, and many such problems, and orginating 
all glazes and some clay bodies. : 

At present the course is presenting only art pottery, under the School of Painting 
and Design, but the work is established as a ceramic department of the University. 
Later, when the department grows and more equipment can be afforded, it is the in- 
tention of the department to go into the building materials, chiefly with the idea of 
developing the state’s clay. 

At present Prof. Frank is the only instructor in the department. 
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The equipment consists of a #102 Keramic Studio Kiln, 2 potter’s wheels, a small 
ball mill, and a butter churn used to mix the clay, and other minor equipment. The 
class room is 15 by 45 feet and the store is about 15 feet square. 

Nineteen students were enrolled the first semester and fifteen the second semester. 


Pottery Course at University of Washington 

The College of Fine Arts, University of Washington, has had a pottery course for 
over six years. Mrs, Eugenia Worman is the instructor and teaches art pottery design 
and education. The class averages about 24 girls for two quarters each year and the 
size of the class room is the main cause of restricted growth. 

Dudley Pratt is the instructor in sculpturing. Both the pottery and sculpturing classes 
do their work in the Mines Hall. The ceramic engineering department only codperates 
by providing them with room and some of the materials and the ceramic boys fire the 
ware for them. Some semitechnical manufacturing or glaze-color work will be organized 
in the near future. The class in sculpturing numbers about twenty members. 


AMERICAN REFRACTORIES INSTITUTE MEETING 
The American Refractories Institute Annual Meeting and Golf Tournament will 
be held May 8 and 9, at Green Brier, White Sulphur Springs, W. Va. Business and 
technical sessions will be held the first day followed by the tournament. Election 
of officers and directors will also be held at this meeting. 


MATERIALS HANDLING DIVISION, A.S.M.E. 


The Materials Handling Division of the American Society of Mechanical Engineers 
will hold a national meeting in Philadelphia on April 23 and 24. A cordial invitation 
has been extended to the members of the AMERICAN CERAMIC Society to attend this 
meeting. 

On Monday morning, April 23, at the Foundry Session, two remarkable systems of 
handling installed in steel and cast-iron foundries will be presented. The afternoon 
will be spent in plant inspection tour and at the informal dinner in the evening, speakers 
of national prominence will speak on materials handling. 

The Tuesday morning session will be taken up with a discussion on “External 
Handling and Transport.’ In the afternoon papers will be presented on interior hand- 
ling, production control by handling and exterior bulk handling at plants and terminals. 
Tuesday evening will be a joint meeting with the National Coal Association and the 
American Institute of Mining and Metallurgical Engineers, on the ‘‘Mechanization of 
Coal Mines.” 


LIME CONVENTION TO DISCUSS CRITICAL CONDITIONS 


The 1928 Convention of the National Lime Association is to be held at the Belmont 
Hotel in New York City on May 23-24. The most emphatic note in the announcement 
is that this is to be a convention of the industry, rather than of the Association, thus 
recognizing the sound principle that the industry must be given a time and place to 
discuss the critical conditions which lost over three million dollars last year, with a 
decrease of over two hundred thousand tons in production. 

To carry out this purpose there is to be no program for the Convention, and no 
cut-and-dried plan to be offered for acceptance. Members and others are submitting 
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quesions bearing directly upon conditions which prevail in various sections of -the 
country, and these questions will serve as the basis of a free-for-all Round Table Dis- 
cussion. It is hoped by all, members and nonmembers, that this discussion will form 
some constructive plans to put the industry upon a sound basis. 

In order to remove all suggestion of formality and predetermined conclusions, the 
Chairmanship of the Convention has been given to one chosen for his appreciation of 
present conditions and his freedom from any part in the controversies which prevail. 
This is the request of J. F. Pollock, Chairman of the Board, and expresses the desire 
of the Board for a strictly open meeting. The Chairman will be S. W. Stauffer, of the 
J. E. Baker Company, at York, Pennsylvania. Every one present will have an oppor- 
tunity to talk, as long as his remarks bear upon the real problems of the industry. 

In order that there shall be no restraint whatever, and that the discussion may be 
strictly free, barring improper matters, the Convention will not be reported for the 
publishing of proceedings. 


CLAY PRODUCTS FOREMEN’S SHORT COURSE 


A Clay Products Foremen’s Short Course was held at Iowa State College on March 
7-9, 1928. The lectures presented at this course were: 

(1) “Electrical Equipment,” by V. L. Hein, Engineering Extension Department. 

(2) “Fuels,” by A. K. Friedrich, Mechanical Engineering Department. 

(3) Discussion on “Your Own Troubles with Firing,” led by D. A. Moulton, Ceramic 
Engineering Department. 

(4) “Air Moving Machinery,” by R. A. Norman, Mechanical Engineering Depart- 
ment. 

(5) ‘Some Advantages of the Time Study Work,”’ by R. E. Roudebush, Mechanical 
Engineering Department. 

(6) Discussion on “Your Own Troubles with Drying,” led by D. A. Moulton. 

(7) “Roofing Tile and High Temperature Cement,” by D. A. Moulton. 


A.S.M.E. SPECIAL RESEARCH COMMITTEE ON FUELS 
Proposed Program 


Consideration of the tremendous possilibilities that are dependent upon a greater 
and more exact knowledge of fuels, their constitution, production, utilization, and 
the economics of their distribution and use, has caused The American Society of Me- 
chanical Engineers to take definite steps toward the correlation and extension of fuel 
research. 

In October 1927, a “Special Research Committee on Fuels’’ was appointed and 
authorized to collect existing data on Fuels Research, coérdinate present research 
efforts where possible and advisable, and carry on research on specific problems in this 
field. The Special Committee had its organization meeting during the annual convention 
of the Society in December 1927, when permanent officers were elected and working 
plans were decided upon. 

The membership and officers of the Special Committee, as permanently organized, 
are as follows: 


Chairman, F. R. Wadleigh, Consulting Engineer 

Vice-Chairman, A. C. Fieldner, Chief Engineer, U. S. Bureau of Mines 
Secretary, Vincent G. Shinkle, Consulting Petroleum Engineer 

W. H. Blauvelt, Consulting Engineer 

S. B. Flagg, Fuel Engineer, Electric Bond & Share Co. 
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W. H. Fulweiler, Chemical Engineer, The U.G.I. Contracting Co. 

R. T. Haslam, Technical Advisor, Standard Oil Development Co. 

J. H. McNally, Fuel Engineer, Pardee Brothers & Co., Inc. 

W. L. Robinson, Supt. Fuel & Locomotive Performance Baltimore & Ohio Railroad Co. 

Walter Runge, International Combustion Engineering Corp. 

W. Trinks, College of Engineering, Carnegie Institute of Technology 

W. J. Wohlenberg, Associate Professor of Mechanical Engineering, Sheffield Scientific 
School, Yale University. 

H. C. Porter, Consulting Chemical Engineer 


It is believed that the Committee, as constituted, is a strong, well-balanced one; 
its members, all of them well-known, were especially chosen for their familiarity with 
both technical and practical fuel problems. 

The general plan, as presented to and approved by the Main Research Committee, 
is as follows: 


(1) Title 


“Research in Fuels” to be carried on by a special research committee of the A.S.M.E. 
and to be known as the “A.S.M.E. Special Research Committee on Fuels.” 


(2) Scope and Purpose of Research 


(a) The gathering and correlation of results obtained and of studies being pursued, 
in fuel research, with the idea of making known and available, as far as possible, the 
progress made and the different phases under investigation. 

(b) The direction, to such extent as may be possible and advisable, of the lines 
of fuel research being and to be pursued, with the adoption of plans for carrying them on. 

(c) The development and conduct of definite research projects in fuels which will 
involve the selection of personnel and facilities for research and the securing of necessary 
funds for the carrying on of such projects. 


(3) Value to Industry 


Research in fuels is so broad, complicated, and important, both to industry and the 
profession, that the scope and purpose of the recommended project, as outlined in (2) 
would be of immense value, if carried out. 

The committee suggested that, acting as a neutral medium between all groups, pro- 
ducers, distributors, and consumers, it could be the means of: (a) securing all existing 
fuels research data, (b) making it available to those interested, (c) focusing attention 
upon fuels research projects that are being studied or that need investigation, and 
(d) sécuring the necessary aid for carrying on various research projects, as deemed 
advisable. 


(4) Procedure 


The committee suggested should be divided into several groups; each group to handle 
one of the specific general directions to its particular research program. 

The specific general subjects that have been recommended for research are: (a) The 
Constitution of Coal, (6) The Carbonization of Coal, (¢) The Preparation of Coal, 
(d) Coal Utilization and the Abatement of Waste in Use. 

As preliminary to organizing actual research work, the Committee, at its first 
meeting, recognized the necessity for and value of obtaining exact and definite knowledge 
regarding research work now being carried on or planned and decided to assign to each 
member the work of securing the desired information regarding his particular field, 
as included in the broad, general subjects for research determined upon. The tentative 
assignment of members to specific subjects is as follows: 
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SuBjJEect MEMBER 


The Constitution of Coal A. C. Fieldner 
High Temperature Carbonization of Coal W. H. Blauvelt 
Low Temperature Carbonization of Coal Walter Runge 
Complete Gasification of Coal W. H. Fulweiler 
Other Methods of Processing Coal H. C. Porter 


Combustion in Domestic Furnaces (all fuels) Wadieigh 


Combustion in Central Power Stations (all fuels) {W. J. Wallenberg 


Combustion in Locomotive Furnaces (all fuels) W. L. Robinson 
Combustion in Metallurgical and Industrial Furnaces (all 
fuels) W. Trinks 
(10) Preparation of Coal Wadleigh 


(11) Petroleum Products as Fuel; Processes and Use; Their [{R. T. Haslam- 
Economic Relationships to Other Fuels (Vincent G. Shinkle 


After the available data have been secured, as outlined, the Committee purposes 
to decide upon the actual research activities to be inaugurated with plans for carrying 
them on and for securing the necessary personnel, funds, and facilities. 

At this time, it is desired to bring the whole matter to the attention of all interested 
in fuels research, t.e., producers, users, and the technical schools, as well as those con- 
cerned with research generally. 

The subjects chosen and their ramifications embrace scientific, ‘‘pure’’ research, 
as well as utilization research, and are of great importance to science and industry. 

The fuels field is a very broad, complicated, and important one, and a program such 
as the Committee is working on is greatly needed. While a large amount of research 
in fuels has been and is now being done, both in this country and abroad, by engineering 
schools, technical organizations, governmental bureaus, and industry, there is a great 
deal of duplication and waste. Correlation of existing information is, therefore, of first 
importance in approaching this subject of fuels research. 


SMOKESTACKS IN UTAH 


R. A. Hart, Secretary of the Western Clay Products Association, and member of 
the AMERICAN CERAMIC SOCIETY issues the Pyrogram, as the monthly official organ 
of the Association. This month the following information on smokestacks is presented: 


The earlier major smokestacks in Utah, as elsewhere, were constructed largely of 
brick or of fired clay special chimney blocks, and there are many interesting examples of 
such structures to be seen in many portions of the state. Of particular interest are 
the old smelter stack, northwest of Salt Lake City, built in 1894 and still in perfect 
condition; the stack at the Provo Tabernacle, which is a striking example of the decora- 
tive possibilities of common brick construction; the stack at the old A. S. & R. smelter 
at Murray; the stacks at several of the operating smelters, particularly notable for their 
great heights; the stack at the Salt Lake City station of the D. & R. G. W. Railway, 
sees is so illustrative of the desirability of architectural harmony; and numerous other 
stacks. 

For several years the construction of smokestacks of substitute materials had quite 
a vogue. This vogue has passed in the East and there is a strong tendency here to re- 
turn to the former higher standards. 

There was no particular reason for the vogue. It did not mean that there was any 
demerit in stacks built of brick or clay blocks; indeed stacks built of substitute materials 
had to be lined with clay ware in order properly to fulfill their requirements. 

Fired clay is an ideal material for smokestacks and chimneys, being unaffected by 
heat or cold and not being susceptible to deterioration through the effects of acids or 
alkalis or of moisture. 
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Structurally, the small units of fired clay, whether brick or block or radial tile, not 
only provide ample strength and stability, but afford the very necessary flexibility to 
take up the many and complex stresses resulting from wind action, temperature changes, 
and other disturbing influences. 

The importance of architectural harmony has not been realized fully always and 
there are numerous examples of fine brick structures, beautiful with respect to color 
and texture of the walls, in which the harmony has been marred by the introduction of 
a smokestack of substitute material. 

It is urged that more thought be given to the matter of architectural harmony and 
it is believed that, with the superiority of fired clay as a material, and the structural 
superiority of its units, the utmost in satisfaction will be realized in the use of brick or 
clay blocks for such structures. 


CALENDAR OF CONVENTIONS 


AMERICAN CERAMIC SOCIETY 
Annual Meeting 
Ceramists’ Tour Abroad 

Amer. Chemical Society 

American Electrochemical Society 
(Spring Meeting) 
(Fall Meeting) 

Amer. Foundrymen’s Assn. 

Amer. Gas Assn. (Natural Gas Dept.) 

Amer. Institute of Architects 

Amer. Refractories Inst. 


Amer. Soc. Mechanical Engineers 
(50th Anniversary) 
(Spring Meeting) 
(Regional) 
(Regional) 
Amer. Soc. Steel Treating 
(Annual Meeting) 
Amer. Zinc Institute 
Assn. of Sci. App. Makers of Amer. 
Canadian Natl. Clay Products Assn. 
Mfg. Chemists Assn. of U. S. 
Natl. Acad. of Sciences 
Natl. Assn. of Mfgrs. 
Natl. Assn. Mfgrs. Heating and Cook- 
ing Appliances 
Natl. Clay Prod. Ind. Assn. 
Natl. Lime Assn., 
Optical Soc. of Amer. 
Safety Congress 


Feb. 1929 


May 19-July 5 


April 16-20 


April 26-28 
Sept. 20-22 
May 14-18 
May 

May 9-11 
May 8~9 


April 7 
May 14-17 
Aug. 27-29 
Oct. 1-3 


Oct. 8-13 
April 16-18 
May 5-7 
June 11-13 
June 2 
April 23-25 
October 


May 9-10 
April 

May 23-24 
October 
Oct. 1-5 


CORRECTION 
On page 56, March Bulletin, under ‘Officers of the AMERICAN CERAMIC Society,” 


the address of F. A. Harvey is incorrectly given. 


Chicago, III. 
St. Louis, Mo. 


Bridgeport, Conn. 

Charleston, W. Va. 

Philadelphia, Pa. 

Dallas, Texas 

St. Louis, Mo. 

White Sulphur 
Springs, W. VA. 


Washington, D. C. 
Pittsburgh, Pa. 

St. Paul-Minneapolis 
Boston, Mass. 


Philadelphia, Pa. 
St. Louis, Mo. 
Alantic City, N. J. 
Montreal, Quebec 
New York City 
Washington, D. C. 


Detroit, Mich. 
Chicago, III. 

New York City 
Washington, D. C. 
New York City 


This should read, “F. A. Harvey, 


Harbison-Walker Refractories Company, Farmers Bank Building, Pittsburgh, Pa.” 
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HAT further consideration 
have you given to the 


European Tour? 


after having talked with 
the representatives 
at Atlantic City, 
decide now to go. 


you are still undecided 


LANTS are open to the tour 
amet which would be 
opened only after negotiations with 

the directors. 


PTIONAL tours in each 
6) country to heavy clay wares, 
fine clay wares, all sorts of glass 

and iron enameling plants. 


Write Ceramic Tour, Suite 656, 
25 Broadway, New York 


(When writing to advertisers, please mention the JOURNAL) 
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U. S. Rotary Enamel Smelting Furnaces Give 


SATISFACTION 


Excellent 
Results Best 
Demonstrated 


by Large 
Number of 
Repeat Orders 


Crane Enamelware Company, Chattanooga, Tennessec. 
Kohler Company, Kohler, Wisconsin. 

Porcelain Enamel & Mfg. Company, Baltimore, Md. 
Ingram-Richardson Mfg. Company, Frankfort, Ind. 
lIngram-Richardson Mfg. Company, Beaver Falls, Pa. 
Ingram-Richardson Corporation, Bayonne, N. J. 

Grand Rapids Refrigerator Co., Grand Rapids, Mich. 
Columbian Enameling & Stamping Co., Terre Haute, Ind. 
Sheet Metal Products Company, Toronto, Canada. 
Republic Metalware Company, Buffalo, N. Y. 

Pacific renee | Mfg. Company, Richmond, California. 
A. Weiskittel & Son Company, Baltimore, Md. 
Malleable Iron Range Company, Beaver Dam, Wis. 
Edison Electric Appliance Co., Inc., Chicago, II. 

Welsh Tinplate & Metal Stpg. Co., Ltd., Lilanelly, England. 
Ernest Stevens, Limited, Cradley Heath, England. 
Ward Leonard Electric Company, Mount Vernon, N. Y. 
American Enameled Products Co., Chicago, IIL. 
Michigan Porcelain Tile Works, Tonia, Michigan. 
Stanley Insulating Company, Great Barrington, Mass. 
Roesch Enamel Range Company, Belleville, Il. 

L. D. Caulk Company, Milford, Delaware. 


SIZES AND CAPACITIES 


No. 1 No. 2 No. 3 No. 4 No. 4-B 
60 Ib. 150 bb. 350 Ib. 750 bb. 1200 lb. 


Description, Photographs, Specifications and Prices Mailed Promptly 


THE U. S. SMELTING FURNACE CO. 
BELLEVILLE, ILLINOIS, U. S. A. 


(When writing to advertisers, please mention the JOURNAL) 
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Incidents That Have Pointed 
the Way—No. 4 of a Series. 


Today that little plant which was started al- 
most twenty-eight <p ago is an organization 
representing more than $100,000, the largest 
manufacturer of special analysis iron and steel 
sheets in the world. 


Putting a new idea to work 


BOUT twenty-eight years ago 

two young men were running a 
little sheet metal business near one of 
the docks along the Ohio River in Cin- 
cinnati. They were corrugating gal- 
vanized sheet metal for roofing and 
siding and also forming gutters, lead- 
ers, and downspouts. 


Then said one of the men, “Here we 
are trying to build up a high-grade 
business, but we get our sheets from 
one plant, they are galvanized in an- 
other, and we finally form them. If 
we expect to build up a quality sheet 
metal business, we must bring all these 
activities under one roof. And if we 
expect to get the quality we want, we 
must make our own steel and have our 
own mills to roll the sheets and gal- 
vanize them before forming.” 

Here, then, was a new idea—the con- 
solidation and co-ordination of dif- 
ferent processes—and they began to 
lay plans. They secured a little capital, 
bought rolling mill equipment and started a 
small steel works and sheet mill at Middle- 
town, Ohio. In this mill they melted the iron, 
rolled it into bars, then into sheets. The 
sheets were then galvanized and corrugated into 
roofing, siding, guttering, leaders and down- 
spouts. 

Time went on. The business grew. Grad- 
ually ore mines were secured, blast furnaces 
were built, coal mines and coke ovens were also 


brought under control. The old plant was en- 
larged and a much bigger new plant built. 

Today that little plant which was 
started almost twenty-eight years ago is an or- 
ganization representing more than $100,000,000 
—the largest manufacturer of special analysis 
iron and steel sheets in the world. It repre- 
sents the development and unfolding of the idea 
for a quality product that came to two men 
while they were working in their little shop 
alongside the Ohio River docks. 

Back of every big business is an idea. The 
American Rolling Mill Company started with 
the idea of the conservation of metals through 
the manufacture of a better grade of sheet 
metal. The thought of quality lay back of 
every move in the production of Armco Ingot 

ron. 


Ideal for Vitreous Enameling 


Enamelers everywhere find in ARMCO In- 
got Iron the solution to many vexatious prob- 
lems. Being pure, uniform and virtually de- 
gasified, it reduces cull 
losses, thereb increas- 
ing plant profits. More- 
over, ARMCO Ingot Iron 
has a velvety-textured sur- 
face which grips and holds 
enamel, From the ground 
coat to the finished job it 
consistently produces results. ingot iron 


Write for a copy of ‘‘ARMCO Ingot Iron— 
Its Development and Service’ 


The American Rolling Mill Co. 
Executive Offices, Middletown, Ohio 


Export: The ARMCO International Com. 
hio 


Cable Address—ARMCO, Middletown, 


(When writing ‘to advertisers, please mention the JOURNAL) 
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BUYERS’ GUIDE 


A 


Air Redu Valves 
sher Governor Co. 


Air Traps 
Fisher Governor Co. 


Alumina (Hydrate and 
Harshaw, Fuller & Goodwin 


Pennsylvania Salt Mfg. Co. 
Roessler and Secstecher Chemical Co. 


Aluminum Oxide (fused) 
The Exolon Co. 


Aloxite (Refractory Products) 
The Carborundum Co. 


Alundum (Refractory Products) 
Norton Co. 


Antimony Oxide 


ungmann & Co. 
oessler & Hasslacher Chemical Co. 


Ammonium Bi-fluoride 
Ammonium Carbonate 
Jungmann & Co., Inc. 


Auger Machines 
Chambers Brothers Co. 


Automatic Control Valves 
Maxon Premix Burner Co. 


Automatic Cutters 
Chambers Brothers Co. 


Automatic Stove Rooms 
Philadelphia Drying Machinery Co. 


Automatic Temperature 
Instrument 
Northrup Co. 


B 


Back Pressure Valves 
Fisher Governor Co. 


Ball Mills (Laboratory Type) 
Abbé, Paul O. ” 
Fisher Scientific Co. 


Ball Mills 
Abbé, Paul O. 
McDaniel Refrac. Porcelain Co. 
Mueller Machine Co., Inc. 


Barium Carbonate 
Roessler & Hasslacher Chemical Co. 


Barium Hydrate 
Jungmann & Co., Inc. 


Barytes 


Batts 
The Carborundum Co. (““Carbofrax 
Aloxite’’) 
Norton Co. (“Alundum-Crystolon”) 


Bitstone 
Eureka Flint & Spar Co. 
Potters Supply Co. 


Blocks (Refractory) 
he Carborundum Co. 
Norton Co. 


Blowers 
Jeffrey Mfg. Co. 


Blowers (centrifugal—high pressure) 
Maxon Premix Burner Co. (Premix) 


Boats, Combustion 
Fisher Scientific Co. 
Norton Co. 


Boiler Feeders 
Fisher Governor Co. 


Borax 
American Potash & Chemical Co. 
Drakenfeld & Co., B 
Speiden & Co. 

Pacific Coast Borax Co. 
Roessler & Hasslacher Chemical Co. 


Boric Acid (Anhydrous) 
Pacific Coast Borax Co. 
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Color in the Kitchen ~- 


Color is stimulating the market for 
porcelain enameled products. Re- 
frigerators, stoves, sinks and utensils 
are being shown in colors ranging 
from pastel to brilliance. 


Are your enameling furnaces .mod- 
ern? Are they capable of the quality 
and quantity of work: necessary to 
meet the color demand? Alundum 
Muffles increase both production and 
furnace life because of their high 
heat conductivity and freedom from 
oxidation. 


NORTON COMPANY 
Worcester, Mass. 


New York Chicago 
Cleveland 


‘NORTON 
RE FRACTORIES: 
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Boric Acid (Crystal, Granular or Powder) 


American Potash 
Drakenfeld & Co., B 
Innis Speiden & Co. 
Pacific Coast Borax 


& Co. 


Borax Glass 


Pacific Coast Borax Co. 


Brick Making Machinery 
Chambers Brothers Co. 


Bricks (Refractory) 
The Carborundum Co. (“Carbofrax 
Alo-xite’’) 
Harbison Walker Refractories Co. 
Norton Co. (“Alundum-Crystolon” ) 


Bucket Elevators 
Jeffrey Mig. Co. 


Burners (Gas—Oil) 
Maxon Premix Burner Co. 


Burners (Combination Oil and Gas) 
Maxon Premix Burner Co. 


Cc 


Carbofrax (Refractory Products) 
The Carborundum Co. 


Carbolon (Refractory Products) 
The Exolon Co. 


Carbonates (Barium-Lead) 
Innis, Speiden & Co. 
Roessler & Hasslacher Chemical Co. 


Caustic Soda 
Pennsylvania Salt Mfg. Co. 


Cements 
The Carborundum Co. 
Harbison Walker Refractories Co. 
Massillon Stone & Fire Brick Co. 
Norton Co. 


Ceramic Chemicals 
Drakenfeld and Co., 
Harshaw, Fuller & Geodwin Co. 
Jungmann & Co., Inc. 
Metal & Thermit Corp. 


Roessler and Hasslacher Chemical Co. 


Titanium Alloy Mfg. Co. 
Vitro Mfg. Co 
Harbisen Walker Refractories Co. 


Ceramic Plant Equipment 
Chambers Brothers Co. 
arrop Ceramic Service Co. 
effrey Mfg. 
-4 Machine Co., Inc. 
Philadelphia Drying Machinery Co. 
Proctor and Schwartz, Inc. 


hains 
Jeffrey Mig. Co. 


Chemicals (Analytical) 
Fisher Scientific Co. 


Chromium Oxide 
ungmann & Co., Inc. 
er der & Hasslacher Chemical Co. 


Clay (Ball) 
Harshaw, Fuller & Goodwin Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay & Tale Co. 
Potters Supply Co. 
Roessler & Chemical Co. 
Spinks Chay 


United Clay Mines Corp. 


Clay (China) 
Drakenfeld and Co., B. F. 
Edgar Brothers Co. 
English China Clay Sales +: 
Harshaw, Fuller & Good ‘0. 
Roessler and Hasslacher Chemical Co. 
United Clay Mines Corp. 


Clay (Electrical—Porcelain) 
Edgar Brothers Co. 
English China Clay Sales Gor. 
Harshaw, Fuller & Goodwin Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory chy & Tale Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Enamel) 
Edgar Brothers Co. 
Kentucky-Tennessee Clay Co. 
Metal & Thermit Corp 
Roessler & Hi: Hasslacher Chemical Co. 
United Clay Mines Corp. 
Vitro Mfg. Co. 


Clay (Fire) 
Edgar Brothers Co. 
Harbison Walker Refractories Co. 
Kentucky-Tennessee Clay Co. 
Massillon Stone & Fire Brick Co. 
Potters Supply Co. 
United Clay Mines Corp. 


Clay (Potters) 
English China Cee Sales Corp. 
Old Hickory Clay & Talc Co. 
Roessler & Hasslac asslacher Chemical Co. 
a Clay Co., H. C. 
ited Clay Mines Corp. 


Clay (Sagger) 
Edgar Brothers Co. 
English China Clay Sales 
Harbison Walker Refractories 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay & Talc Co. 
a Clay Co., H. C. 

nited Clay Mines Corp. 
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| 99.97% Pure Silica 


The National Silica Co. 


OREGON, ILL. 


Producers and Pulverizers of 


FLINT | 


exclusively for 


Pottery Purposes 


140 Silk Lawn Test 


SERVICE TO POTTERS 


We Manufacture— 
PINS 
STILTS 
THIMBLES 
SPURS 
SAGGERS 
CRUCIBLES 
TILE for Decorating Kilns 


THE POTTERS SUPPLY COMPANY 


EAST LIVERPOOL, OHIO 


We Sell— 
BALL CLAY 
SAGGER CLAY 
WAD CLAY 
GROUND FIRE CLAY 
BITSTONE 
FIRE BRICK 


IMPORTED PARIS 
WHITE 


DOMESTIC WHITING 


(When writing to advertisers, please mention the JOURNAL) 
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Clay (Stoneware) 
United Clay Mines Corp. 


Clay Tests 
Harrop Ceramic Service Co. 


Clay (Terra Cotta) 
United Clay Mines Corp. 


W. S. Tyler Co. 


Clay Miners 
Edgar Brothers Co. 
English China Clay Sales Corp. 
Kentucky-Tennessee Clay Co. 
Old Hickory Coy & Tale Co. 
Spinks Clay Co., H. C. 
United Ciay Mines Corp. 


Clay Storage Systems 
Jeffrey M Co. 


Clay (German 4 
& Co., 
oessler & Chemical Co. 


Clay (Wad) 
andle-Porter Gey Co. 
Potters Suppl 
Spinks Clay 
United Clay Mines Corp. 


Clay (Wall Tile) 
English China Clay Sales Corp 
Kentucky-Tennessee Clay Co. 
Old Hickory Cay & Tale Co. 
om] Clay Co., H. 
ited Clay Mines Corp. 


Clay Washing Machinery 
Mueller {tachine Co., Inc. 


Clay Working. Machinery 
Mueller Machine Co., Inc. 


Cloth (Wire Bolting) 
W. S. Tyler Co. 


Coal & Ash Handling Mchy. 
Jeffrey Mig. Ca 


Cobalt Oxide 
ungmann & 
er & Chemical Co. 


Colors 
Drakenfeld and Co., 
Harshaw, Fuller & Goanin Co. 


Innis, Speiden & Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Combustion Apparatus 
rey M 
isher Scientific Co. 


Conditioning Machinery 
Philadelphia Machinery Co. 
Proctor & Schwartz, Inc. 


Cones (Filter) 
Fisher Scientific Co. 
Norton Co. 


Conveyors (Belt Cable) 
Jeffrey Mig. Co. 


Conveyors (Clay, Sand, Brick, etc.) 
effrey Mig. Co. 
ueller Machine Co., Inc. 
Philadelphia Drying Machinery Co. 


Conveyors (portable) 
Jeffrey itty. Co. 


Controllers 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Cores (Alundum Furnace) 
Norton Co. 


Cornwall Stone 
English China Clay Sales Corp. 
Eureka Flint & Spar Co. 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Pulverizing Co. 
Roessler and Hasslacher Chemical Co. 


Crucibles (Filter-Melting-I gnition) 
Norton Co. 
Potters Supply Co. 


Crushers 
Chambers Brothers Co. 


{e rey 
ueller Machine Co., Inc 


Cryolite 
jusemene & Co., Inc. 
oessler & KR Chemical Co. 


D 


Decorating Supplies 
Drakenfeld and Co., 
Roessler and Co. 
Vitro Mfg. Co. 


Discs (Alundum-Porous-Filter) 
Norton Co. 


(When writing to advertisers, please mention the JOURNAL) 
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Don’t Forget! _ FERRO BURNING POINTS AND 
BARS ARE BETTER 
Better Metal — Better Castings — Better Designs 
Better Service — Better Prices 


See our Standard Patterns in our Burning Bar Booklet. 
Write for it today—it’s free. 


THE FERRO ENAMEL SUPPLY CO. 


2100 B- F. Keith Building CLEVELAND, OHIO 
PENNSYLVANIA SALT TY 
COMPANY ¢ 
Executive Ofiees: PURE 
~ 


phia, Pa. 
Works: Philadelphia and mv 


and Menominee, Mich. =| 


Representatives : 
New York Chicago pad 
Pittsburgh St. Louis I 


THREE ELEPHANT BORAX 
99.5% PURE 


Its uniform high quality guarantees the 
excellence of your product. 


We also make Boric Acid Guaranteed 99.5% 
pure. Write for our price and samples today. ; 
AMERICAN POTASH & CHEMICAL CORPORATION 
Woolworth Building, New York, N. Y. 


HARROP CERAMIC SERVICE CO. 
Engineers and Constructors 
COLUMBUS, OHIO 


Engineering and Laboratory Service 


mann 


Pyrometer Tubes—Protection Tubes—Combustion Tubes | 


McDanel Refractory Porcelain Company 
Beaver Falls, Pennsylvania 


UNUSUAL - SHAPES - OUR - SPECIALTY 
(When writing to advertisers, please mention the JOURNAL) 
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Dishes (Alundum-Filtering-Ignition) 
Norton Co. 


Disintegrators 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Dolomite 
Innis, Speiden & Co. 


Driers 
Harrop Ceramic Service Co. 


Dryers (China Ware—Porcelain) 
Philadelphia Drying Machinery Co. 
Proctor & Schwartz, Inc. 


Dryin 
Philadelphia Drying Machinery Co. 
Proctor & Schwartz, Inc. 


E 


Electrical Instruments 
Brown Instrument Co. 
Leeds & Northrup Co. 


Electrical Porcelain Machinery 
Mueller Machine Co., Inc. 


Exevators (Bucket, tray, arm) 
Jeffrey Mfg. Co. 


Enamels 
Roessler & Hasslacher Chemical Co. 


Equipment, Complete 


icago Vitreous Enamel Product Co. 


Ferro Enamel Supply Co. 


Enameling Furnaces 


Chicago Vitreous Enamel Product Co. 


Ferro Enamel Supply Co. 

The Carborundum CT. (Carboradiant) 
Massillon Stone & Fire Brick Co. 
U. S. Smelting Furnace Co. 

Vitro Mfg. Co. 


Enameling Muffles 
The Carborundum Co. (Carbofrax) 


Enameling, Practical Service 


Chicago Vitreous Enamel Product Co. 


Ferro Enamel Supply Co. 
Vitro Mfg. Co. 


Enamels, Porcelain 
Chicago Vitreous eons Product Co. 
Ferro Enamel Supply 
Vitro Mfg. Co. 


Engineering Service 
Chambers Brothers Co. 
Harrop Ceramic Service Co. 


Equipment (Porcelain Enameling) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 


Exhaust Relief Valves 
Fisher Governor Co. 


Exolon Products) 
he Ex 


Extruding Machines (Lab. Use) 
Chambers Brothers Co. 


F 


Fan 
hila Machinery Co. 


Feldspar 
Eureka Flint & Spar Co. 
Genesee Feldspar Co. 
Harshaw, Fuller and Goodwin Co. 
Innis, Speiden & Co. (Isco) 
Pennsylvania Pulverizing Co. 
River Feldspar Co. 


Roessler and Hasslacher Chemical Co. 


Filter Cloth (Wire) 
W. S. Tyler Co. 


Filtering Machinery 
Mueller Machine Co., Inc. 


Fire Brick 
The Carborundum Co. 
Harbison Walker Refractories Co. 
Massillon Stone & Fire Brick Co. 


Flint 
Eureka Flint & Spar Co. 
Harshaw, Fuller and Goodwin Co. 
Innis, Speiden & Co. (Carrara) 
National Silica Co. 
Pennsylvania Pulverizing Co. 


Roessler and Hasslacher Chemical Co. 


Flint Pebbles 
Eureka Flint 


Co. 
Roessler & 


Chemical Co. 


Flow Meters 
Brown Instrument Co. 


(When writing to advertisers, please mention the JOURNAL) 
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LAKE COUNTY 
FLORIDA CLAY 


It will give you a better job 


Testing samples gladly 
sent upon request 


Lake County Clay Co. 


Edgar Brothers Co. Edgar Plastic Kaolin Co. 
METUCHEN, N. J. 
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Frit 
Vitro Mfg. Co. 


Furnace Conv 
Jeffrey Mig. 


Furnaces 
Chicago Product Co. 
Ferro Enamel Supply Co. 
The Carborundum Co. 
Ha Ceramic 
Massillon Stone & Fire Brick Co. 
U. S. Smelting Furnace Co 


Furnaces (Crucible—Lead—Pot) 
Maxon Premix Burner Co. 


Furnaces (Electrical, aed Type) 
Chas. Engelhard, 
Fisher Scientific = 


Furnaces (Melting) 
Maxon Premix Burner Co. 


Furnace Slabs 
Massillon Stone & Fire Brick Co. 


Gates (Blast) 
Maxon Premix Burner Co. 


Glazes and Enamels 
Chicago Vitreous Baad Product Co. 
Drakenfeld & Co., B 
Ferro Enamel Suppl 
Harshaw, Fuller an Goodwin Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Glaze Spar 
Eureka Flint & Spa 
Roessler & Hasslac 


Co. 
+ Chemical Co. 


Gold 
Drakenfeld & Co., B. F. 
Harshaw, Fuller and Goodwin Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co 


(Safety) 
. S. Tyler Co. 


H 
Hearths 


The Carborundum Co. 
(Carbofrax heat treating) 


Hearths (High Aluminous Clay—Electrically 
Sintered Aluminum Oxide—Silicon 
Carbide) 

The Carborundum Co. 


Heaters (Air-Oil) 
Maxon Premix Burner Co. 


Humidity Control 
Brown Instrument Co. 


Hydrogen Ion Equipment 
La Motte Chem. Products Co. 


Hygrometers 
Brown Instrument Co. 


I 


Indicators & Recorders (Steam, Air, Gas) 
Engelhard, Chas., Inc. 


[ndicators, Chemical 
La Motte Chem. Products Co. 


[nfusorial Earth 
Innis, Speiden & Co. 
Harrop Ceramic Service Co. 


Instruments (Temperature, Pressure) 
Brown Instrument Co. 


Iron (Enameling) 
American Rolling Mill Co. 


J 
Jiggers 


Mueller Machine Co., Inc. 


K 
Kaolin 


Edgar Kaolin Co. 

lish China Clay Sales Corp. 
Harshaw, Fuller & Goodwin Co. 
Roessler and Hasslacher Chemical Co. 
United Clay Mines Corp. 


Kilns 
Harrop Ceramic Service Co. 


Kilns (China, Decorating) 
Drakenfeld & Co., B. F. 


Kryolith 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co. 
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Founded 1869 


B. F. DRAKENFELD & CO., Inc. 


45 Park Place, New York 


Chemicals for Glass Decolorization 


GLOBE 
DECOLORIZING COMPOUNDS 


No. 1 Standard (with Cobalt) 
No. 2 Special (without Cobalt) 


Efficient — Economical — _ Reliable 


SELENIUM—SODIUM SELENITE 


COBALT OXIDE—POWDER BLUE 


E. J. LAVINO & CO’S 


CAUCASIAN 
MANGANESE DIOXIDE 


Powdered—Granular—Pea Size 


(When writing to advertisers, please mention the JOURNAL) 
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Laborat Suppli 
Fisher Scientific Co. 
W.-S. Tyler Co. 


Lawn 
W. S. Tyler Co. 


Lehrs (High Aluminous Clay—Electrically 
Sintered Aluminum Oxide—Silicon 


Jeffrey Mfg. Co. 


Linings Block Refractory 
Plate, Brick and Tile) 
Harbison Walker Refractories Co. 
Massillon Stone & Fire Brick Co. 
Norton Co. 
The Carborundum Co. 


Liquid Level Indicator and Recorder 
Brown Instrument Co. 
Fisher Governor Co. 


Loaders (portable) 
Jeffrey Mfg. Co. 


M 


Magnesia (sintered) (calcined) 
The Exolon Co. 
Harbison our Refractories Co. 
Co., Inc. 
oessler & Hasslacher Chemical Co. 


Magnesite 
Drakenfeld & Co., F. 
Harbison Walker | Co. 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 
Roessler & Hasslacher Chemical Co. 


Manometers 
Brown Instrument Co. 


Manganese 
Drakenfeld & Co., B. F. 
Harshaw, Fuller & Goodwin Co. 
Roessler and Hasslacher Chemical Co 


Metals (Porcelain Enameling) 
American Rolling Mill Co 


Meters (All Kinds) 
Engelhard, Chas., Inc. 


Minerals 
Drakenfeld & Co., 
Harshaw, Fuller & 
Roessler and Hasslacher Co. 
Vitro Mfg. Co. 


Mixing Machines 
Chambers Brothers Co. 


Motors 
Harrop Ceramic Service Co. 


Muffies (Furnace) 
Massillon Stone & Fire Brick Co. 
Norton Co. 
The Carborundum Co. (Carbofras) 


Multistage Compressors 
Maxon Premix Burner Co. 


Mullite (artificial) 
The Exolon Co. 


Mullite 
McLanahan Watkins Co. 


Muriatic Acid 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslac er Chemical Co. 


N 


Nitrates (Cobalt, Sodium 
Harshaw, Fuller & 
Innis, Speiden & Co. 
Roessler & Hasslacher Chemical Co. 


oodwin Co. 


O 


Oil Burning Systems 
Maxon Premix Burner Co. 


Opacifiers 
Harshaw, Fuller & Goodwin Co. 
Titanium Alloy Mfg. Co 


Orifice Plates 
Brown Instrument Co. 


Oxides 
Drakenfeld & Co., B. F. 
Harshaw, Fuller & , Co. 
Innis, Speiden & Co. 
Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 
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BORAX Pure BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists. 


Pacific Coast Borax Co., New York 


RIVER FELDSPAR 


Ground to Your Specifications 
up to 325 mesh. 


A High Grade, Uniform, White 
POTASH FELDSPAR 


THE RIVER FELDSPAR CO., Middletown, Conn. 


Gro. E. Wortu, General Manager 


Refractory Materials 


Products of the Electric Furnace 


SILICON CARBIDE 
SILICON CARBIDE FIRESAND 
FUSED SILICA 
ARTIFICIAL MULLITE 
FUSED ALUMINUM OXIDE 
FUSED MAGNESITE 


Furnished in raw material form, ground 
to meet specifications. 


Our Research Department with fully equipped 
laboratories is always at your service. 


WRITE US ABOUT YOUR PROBLEMS 


THE EXOLON COMPANY 


Established 1914 


THOROLD, ONTARIO 
Electric’ Furnace Plants { STAMFORD, ONTARIO 


Plant 
| BLASDELL, N. Y. 
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P 


Pans (Wet and Dry) 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Pebble Mills 
Abbé, Paul O. 
Mueller Machine Co., Inc. 


Pins 
Potters Supply Co. 


Placing Sand 
Eureka Flint & Spar Co. 
National Silica Co. 
Pennsylvania Pulverizing Co. 
Roessler & Hasslacher Chemical Co. 
United Clay Mines Corp. 


Plant Design 
Harrop Ceramic Service Co. 


Plate Feeders 


Chambers Brothers Co. 
Jeffrey Mfg. Co. 


Plate (Filter 
Norton Co. 


Porcelain Enameling Service, Practical 


Chicago Vitreous Enamel Product Co. 


Ferro Enamel Supply Co. 
Vitro Mfg. Co. 


Porcelain Enamels 


Chicago Vitreous Enamel Product Co. 


Ferro Enamel Supply Co. 
Roessler & Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Potash (Carbonate) 
Roessler & Hasslacher Chemical Co. 


Potassium Bi-fluoride 
Innis, & 
Jungmann & Co., I 
oessler & Chemical Co. 


Pottery Machinery 
Mueller Machine Co., Inc. 


Pug Mills 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Pulverizing Machinery 
Abbé, Paul O. 
effrey 
ueller Machine Co., Inc. 


Pulverizing Mills 
bbé, Paul O. 
effrey Mfg. Co. 
ueller Machine Co., Inc. 


Pumps 
Mueller Machine Co., Inc. 


Pu: Governors 
eS Governor Co. 


Pum (Oil) 
axon Premix Burner Co. 


Pyrometers (Indicating) 
Brown Co. 
» Chas., Inc. 

Fisher Co. 
Leeds & Northrup Co. 


Pyrometers (Optical) 
Fisher Co. 


Pyrometers 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometer (Switches) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


meter Thermocouples 
Brown Instrument Co. 
Engelhard, Chas., Inc. 


ieee Tubes (Refractory and Hard 
ore 

—_ Instrument Co. 

Engelhard, Chas., Inc. 

Fisher Scientific Co. 

Leeds & Northrup Co. 

McDaniel Porcelain Co, 

Massillon Stone & Fire Brick Co. 

Montgomery Porcelain Products Co. 


Pyrometer Tubes (Silica) 
Fisher Scientific Co. 


R 


Recorders (CO, CO,, SO, and Draft) 
hard, Chas., Inc. 


Recording Instruments 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Fisher _ Co. 
Leeds & Northrup Co. 


Valves 
Fisher Governor Co. 


Refractories 
The Carborundum Co. 
e Exolon Co. 
Harbison Walker Refractories Co. 
Massillon Stone & Fire Brick Co. 
Norton Co. 
United Clay Mines Corp. 


Materials 


The ion Co. 

Harbison Walker Refractories Co. 
McLanahan Watkins Co. 

United Clay Mines Corp. 


Regulators (Automatic Temperature) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 

Leeds & Northrup Co 
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PREM INTE 


1816 1928 


“Over a Century of Service and 
Progress” 


South Dakota 
FELDSPAR 


An extremely high-grade 
f Potash Spar ground in 
Free! our own mills under 
constant and _ thorough 
chemical control. 


Either of the above 
bulletins will be glad- 
ly sent upon request. Capacity up to 300 Tons Daily 
They illustrate and 
explain the Premix 


method of burning INNIS, SPEIDEN & CO., Inc. 


indus- Importers, Manufacturers, Exporters 
~~ 46 CLIFF STREET NEW YORK 


We solicit your inquiries 


MAXON PREMIX BURNER CO. Branches: 
rry BOSTON PHILADELPHIA 
Muncie, Indiana GLOVERSVILLE 


ynthetic Cryolite 


“Rutgers Brand”’ 


Always Uniform 
98/99% pure—actual Sodium Aluminum Fluoride 
not more than 1% silica 
practically free from iron 
snow white color 
impalpable, voluminous powder 
easily and completely soluble 
readily fusible 


Do not buy any more Cryolite until you have investigated ) 


“RUTGERS BRAND” 


Sample, quotation and further information are at your disposal, 
without any obligation to you. Write to the . 


SOLE U. S. AGENTS 


JUNGMANN & CO.., Incorporated 
5 Desbrosses Street New York, N. Y. 


(When writing to advertisers, please mention the JOURNAL) 


x 
+23 
— 


AMERICAN CERAMIC SOCIETY 
BUYERS’ GUIDE (continued) 


Saggers 
The Carborundum Co. 
Norton Co. 
Potters Supply Co. 


Co 
fg. Co. 


Sagger Materials 
McLanahan Watkins Co. 


Sagger Presses 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 
Watson-Stillman Co. 


Screens 
jeffrey Mfg. 


W. S. Tyler Co. 


Screens (Electric Vibrating) 
W. S. Tyler Co. 


Screens (Cloth) 
W. S. Tyler Co. 


Screening Machinery 
W. S. Tyler Co. 


Separators (Inclined Vibrating) 
WwW. Tyler Co. 


Selenite of Sodium 
Drakenfeld & Co., B. F. 
Harshaw, Fuller & Goodwin Co. 
Vitro Mfg. Co. 


Selenium 
Drakenfeld & Co., B. F. 
Roessler & Hasslacher Chemical Co. 


Shakers (Testing Sieve) 
W. S. Tyler Co. 


Shovels (power) 
Jeffrey Mfg. Co. 


Sieves (Testing) 


S. Tyler Co. 
he Exolon Co. 


Silica Blocks 
ureka Flint & Spar Co. 


Silicon Carbide 
The Exolon Co. 


Silicon Carbide Firesand 
e Exolon Co. 
Sillimanite (Synthetic) 


The Exolon Co. 
Norton Co. 


Slabs (Furnace) 
The Carborundum Ce 
Norton Co. 


Smelters 


Chicago Vitreous Enamel Product Co. 


U. S. Smelting Furnace Co. 


Soda Ash 
Harshaw, Goodwin Co. 
Innis, Speiden & Co. 
Roessler and Hasslacher Chemical Co. 


Sodium Antimonate 
Harshaw, Fuller & Goodwin Co. 
Metal & Thermit Corp. 
Vitro Mfg. Co. 
Roessler and Hasslacher Chemical Co. 


Sodium Bi-fiuoride 
Jungmann & Co., Inc. 


Sodium Fluoride 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 
Roessler and Hasslacher Chemical Co. 


Spar 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Pulverizing Co. 
Roessler and Hasslacher Chemical Co. 


prockets 
Jeffrey Mig. Co. 


Spurs 
Potters Supply Co. 


Steam Traps 
Fisher Governor Co. 


Stilts 
Potters Supply Co. 


Strainers (Oil—Water 
Fisher Governor Co. 
Maxon Premix Burner Co. 


Sulphuric Acid 
Drakenfeld & Co. F. 
Harshaw, Fuller & Co. 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co. 


Tachometers 
Brown Instrument Co. 


Talc 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 
Roessler and Hasslacher Chemical Co. 


Temperature Controls 
ngelhard, Chas., Inc. 


Temperature Instruments (Measuring) 
ee Instrument Co. 
elhard, Chas., Inc. 
Fisker Scientific Co. 
Leeds & Northrup Co. 


Thermocouples 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Thermometers (Electric Resistance) 
(Indicating, etc.) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 
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Thermometers (Mercurial) 
Fisher Scientific Co. 


Thimbles (Filtering Extraction) 
Norton Co 


Tile (Refractory) 
The Carborundum Co. (Carbofrax) 
Harbison Walker Refractories Co. 


Tile Machinery (Floor and Wall) 
Mueller Machine Co., Inc. 


Tin Oxide 
Drakenfeld & Co., B. F. 
Harshaw, Fuller & Goodwin Co. 
Metal & Thermit Corp. 


Roessler and essledier Chemical Co. 


Titanium 
Titanium Alloy Mfg. Co. 


Transmission Machinery 
Jeffrey Mfg. Co. 


Tubes 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 


(Pyrometer) 
rown Instrument Co. 
Engelhard, Inc. 
Scientific Co. 
Leeds & Northrup Co. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 


U 


Unloaders, Car 
Jeffrey Mfg. Co. 


Vacuum Pumps 
Fisher Scientific Co. 
Mueller Machine Co., Inc. 


Valves (Automatic Control) 
Brown Instrument Co. ° 
Engelhard, Chas., Inc. 


Valves (Reducing, Pressure, Exhaust) 
Fisher Governor Co. 


V-Notch Meters 


Brown Instrument Co. 


Vibrating Screens 
W. S. Tyler Co. 


WwW 


Wet Enamel 


Chicago Vitreous Enamel Product Co. 


Vitro Mfg. Co. 


Whiting 
Drakenfeld & Co. 
Harshaw, Fuller & Us Co. 
Innis, Speiden & Co. 


Roessler and Hasslacher Chemical Co. 


Wire Cloth 
W. S. Tyler Co. 


Witherite 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 


Woven Wire 
W. S. Tyler Co. 


Z 


Zirconia 


Roessler and Hasslacher Chemical Co. 


Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


BLACK & TAN WAD CLAY ‘| 


A RARE COMBINATION OF PLASTIC 
AND REFRACTORY VALUE 


MAKES WADS WHICH DO NOT CRACK ‘ 
OR STICK TO SAGGER 


H. C. SPINKS CLAY CO. 


PURYEAR, TENN. 


(When writing to advertisers, please mention the JOURNAL) 


V 
| 
| 


AMERICAN CERAMIC SOCIETY 29 


ALPHABETICAL LIST OF ADVERTISERS 


Page 
Eureka Flint & Spar Co............... 34 
Roessler and Hasslacher Chemical Inside Front Cover 


(When writing to advertisers, please mention the JOURNAL) 


‘| 


JOURNAL OF THE 


CLASSIFIED ADVERTISING 


Enameler, thoroughly ex- 
perienced on high grade qual- 
ity stove parts (cast or sheet 
iron), reflectors, signs, re- 
frigerator linings and boxes, 
executive ability and knowl- 
edge to increase production 
and keep operation and mak- 
ing of enamels under control, 
especially on job work, de- 
sires position where a respon- 
sible man is required. Avail- 
able June 1. Box 49-B, 
American Ceramic Society, 
2525 N. High Street, Colum- 
bus, Ohio. 


POSITION WANTED: Cer- 
amic graduate with wide ex- 
perience in terra cotta manu- 
facture, including slips and 
glazes, is open for position. 
Present employment in an 
entirely different line is not 
satisfactory. Would accept 
position in terra cotta, art 
tile, garden pottery or similar 
line of manufacture. Box 
46-B, American Ceramic 
Society, 2525 .N. High Street, 
Columbus, Ohio. 


WANTED: Experienced 
chemical engineer or electro- 
chemist. A knowledge of re- 
fractories is desirable but not 
essential. Write stating age, 
education and experience to 
Box 47-B, American Ceramic 
Society, 2525 N. High Street, 
Columbus, Ohio. 


POSITION WANTED: By 
young ceramic engineer and 
chemist. Preferably with 
small firebrick plant that has 
never had a ceramic engineer. 
Is now employed. Three 
years experience. Box 48-B, 
American Ceramic Society, 
2525 N. High Street, Colum- 
bus, Ohio. 


WANTED: Thoroughly ex- 
perienced high grade vitreous 
enameler. Taking full charge 
of an 8-furnace department on 
cast iron and sheet metal. 
State full particulars in first 
letter. Address Box 39-B, 
American Ceramic Society, 
2525 N. High Street, Colum- 
bus, Ohio. 


The Journal of the Society of Glass Technology 


A quarterly Journal containing original papers and abstracts 
of papers covering the whole field of Glass Technology. 


ANNUAL SUBSCRIPTIONS TO SOCIETY (Including Journal) 


Ordinary Members 
Collective Members 
Price per Number to non-Members 


Price per Volume (unbound) to non-Members 
Forms of application for membership may be obtained from the American Treasurer of the 


iety, Mr. Wm. M. Clark, Ph.B., Nela Park, Cleveland, Ohio. 


Address orders and inquiries to: The Secretary, Society of Glass Technology, The Uni- 


versity, Sheffield, England. 
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DRYING 
MACHINERY 


| 


for all 
Clay Products 


Electrical Porcelain 
Sanitary Ware 
General Ware in Molds 
Dipped General Ware 
Clay Rolls : Spark Plugs 
Saggers : Tile 
Refractories : Brick 


Chemical Stoneware 


PROCTOR &SCHWARTZ,1¢. 


PHILADELPHIA, PA. 
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THE 


PROFESSIONAL 
DIRECTORY 


THE SHARP-SCHURTZ CO. 
Chemists for the Ceramic Industry 
We have fully equipped laboratories at 
Lancaster, Ohio, U. S. A. 


T. W. GARVE 


Engineering 
510 Schultz Bidg., Columbus, Ohio 
Remodeling and Design of Plants 
Design of Buildings, Machinery, 
Dryers, and Kilns 
Preliminary Investigations 


CERAMIC 
BREVITIES 


The Brown Instrument Company 
has long supplied its ressure 
gauges, thermometers an more 
lately its flow meters in flush type 
circular cases. Now the company 
is also able to furnish the popular 
Brown Continuous Strip Chart In- 
struments in cases of the flush type. 


A simple but i ~~, feature of 
the new Brown Flush Type Con- 
tinuous Chart Recorder is an ar- 
rangement by which the recording 
mechanism can be drawn out of the 
case at the front for easy ins 
tion, after which it can be pus ed 
back into place, a locking device 
holding it firmly in position. 


Brown Continuous Strip Chart 
Recording Pyrometers, CO, Meters, 
Tachometers and Resistance Ther- 
mometers can now be furnished in 
flush type cases with or without 
panels as specifi 


The John Johnson Turbo-Mixer 
Corporation has leased a suite of 
offices on the 40th floor of the 
Woolworth Building, in New York 
City, as general offices of the Cor- 
oration. In addition an extensive 
aboratory has been leased nearby for 
research, development and experi- 
mental work in connection with the 
mixing problems of the many in- 
dustries served by this Corporation. 


WANTED 


Transactions, American Ceramic Society, Vols. 15 to 19, all or any one 
number. Please advise giving full particulars to 
WM. DAWSON & SONS, LTD., Booksellers 
Secondhand Department 
Cannon House, Bream’s Buildings, London. . E.C. 4. England 
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H. W. R. SAGGER CLAY 


and 


H. W. R. —D— CLAY 


For Your Complete Sagger Batch 


“jor HARBISON-WALKER REFRACTORIES CO. 
a @ World's Largest Producers of Refractories Principal 


Pittsburgh, Pa.U.S.A. 


KENTUCKY-TENNESSEE CLAY CO. 


Successors to 


KENTUCKY CONSTRUCTION & IMPROVEMENT CO. 
THE MANDLE-PORTER CLAY CO. 


Miners and Shippers of High Grade Clays 


General Office - - MAYFIELD, KY. 


HIGH GRADE 


CLAY 


OF EVERY KIND-FOR EVERY PURPOSE 
UNITED CLAY MINES 


CORPORATION 
GENERAL OFFICES TRENTON, N.J 


ABBE | 


Ball and Pebble Grinding Mills and Mixers 


PAUL inc | 


247 Center Ave. 
Little Falls, New Jersey 
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If you want pyrometer protection tube satisfaction, use 


MONTGOMERY PYROMETER TUBES 


All Sizes and Lengths for either Platinum or Base Metal Couples 


The Best Liked and Most Largely Used 
Protection Tubes on the Market today 


If the manufacturer of your pyrometer equipment cannot supply 


you, write us direct. TRADE MARK 
MONTGOMERY PORCELAIN PRODUCTS CO. 
FRANKLIN, OHIO, U. S&S. A. 10.22 


Brick Making Machines 


Crushers Grinders Mixers 


Automatic Cutters 


Chambers Bros. Co. 
Philadelphia Pennsylvania 


URE 


Miners, Importers AND PULVERIZERS 


Pure English Cornwall Stone 


Imported French Flint Eureka #1 Feldspar 
French Placing Flint Connecticut Feldspar 
American Rock Flint New Hampshire Feldspar 
American Sand Flint © New York Feldspar 


Eureka Specially Selected Glaze Spar has been famous 
for Twenty Years for its Brilliant Lustre 


EUREKA FLINT & SPAR CO. 


Trenton- New Jersey 
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EVERYONE— 


who can profit by improving 
products and reducing costs 
should have a copy of “The 
ABC of Hydrogen Ion Con- 
trol.” 

It contains a full description 
of this valuable control 
method and its application in 
the ceramic industry. Write 
today for your complimentary 
copy. 


LaMotte Chemical Products Co. 
414 Light St., Baltimore, Md. 


pole 


Rainbow Radiance brought to 
Earth. Enamels and Color 
Oxides. Ask about the Lus- 
terlite service of ceramic ex- 
perts who will assist you 
gratis. 


Furnaces, Speed Forks. Com- 
plete Enamel Shop. Supplies 
and Equipment. Ask to be 
placed on our mailing list and 
receive the LUSTERLITE 
LEADER monthly. 


Chicago Vitreous Enamel 
Product Co. 


Cicero, Illinois 


High Grade Clays 


Ball Clay—For “Ivory body,’ 
Electrical and High Tension 
porcelain, Floor & Wall Tile, 
Glaze mixes, Refractories, Chem- 
ical Stoneware, Abrasives, etc. 


Sagger Clay—Good plasticity 
and strength, fairly high silica 
content, Low shrinkage—makes 
sagger stand up straight and 
strong in green state—practical- 
ly no dunting or cracking in 
drying. 

Large Storage Sheds—Clays 
shipped either crushed or in 


lump. Let us send you samples 
and quotations. 


Old Hickory Clay & Talc 
Company 
Paducah, Kentucky 


Largest Independent Mine in the district 
1918 1928 


No One Will 
Learn of You 
or Your Products 
Unless 
You 
ADVERTISE 
CONSISTENTLY 


The Journal is a good advertising medium. 


(When writing to advertisers, please mention the JOURNAL) 
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SALES OFFICE 


323 Fourth Avenue 
Pittsburgh, Pa. 


PENNSYLVANIA PULVERIZING CO. 


LEWISTOWN, PA. 


Pure Canadian Potash Feldspar 
Potters Flint Placing Sand 


Laboratory Control 
Guarantees Uniformity 


Every step in the manufacture of 
Vitro Products is under direct and 
constant laboratory control. This 
gives you products of absolute uni- 
formity and complete freedom from 
undesirable impurities. Vitro Products 
give Specified Results. 


Write for prices and full information. 


Products of 
Vitro Manufacturing Co. 


Vitrifiable Colors 
Chromium Oxide 
Cadmium Sulphide 
Selenium 

Sodium Uranyl Carbonate 
Sodium Uranate 

Sodium Antimonate 
Copper Oxide 

Zirconium Products 


Porcelain Sanitary 
Copper Enamels 


THE VITRO MANUFACTURING CO. 
Fulton Bidg., PITTSBURGH, PA. 


— 
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Cobalt Oxide 
Cement Colors 
Roman Gold 
White Gold 
Enamels for Cast Iron . 
Enamels for Sheet Steel 
| 


AMERICAN CERAMIC SOCIETY 


ectric Heat 


cuts annealing time 50% 


Electric Heat continues its revolutionary work in 
glass annealing at the Alton, IIl. plant of the Ilinois 
Glass Company. And as usual the results are 


ULTIMATELY 


ELECTRIC HEAT 
IN EVERY INDUSTRY 


appreciation. 


obtained in G-E equipped lehrs* In these lehrs, 


a8. 5-gallon bottles are annealed 100%; the time of 
a annealing has actually been cut in half; the 


annealing space, or lehr space, has been reduced 
33%; and the quality of the bottles has been so 
improved that customers are outspoken in their 


be 
t The glass industry is coming to electric heat. 


There is great advantage, however, in coming to 
it first. Your nearest G-E office will supply you 


with information. 


When writing to advertisers, please mention the JOURNAL 


*Every electric lehr in the country is G-E equipped. 


$70-32C 


GENERAL ELECTRIC 


NERAL ELECTRIC COMPANY, SCHENECTADY. SALES OFFICES IN PRINCIPAL CITIES 
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WE invite your inspection of the Journal adver- 
tising section for the purpose of determining 
its fitness for your needs, either to advertise your 
wares or to secure the knowledge of what and where 
to buy the best materials and equipment obtainable : 
for use in the ceramic industry. 


[It is only by constructive criticism that we are en- 
abled to keep Journal advertising on the high 
plane where it now is. 


IF we can serve you better we will do so but it is 
necessary that you tell us wherein we now fail. 


Publicity Department 


AMERICAN CERAMIC SOCIETY 
2525 N. High Street, Columbus, Ohio 


WOVEN WIRE SCREENS 
TESTING SIEVES 
HUM-MER Electric SCREEN 


is 
is 


THE CLEVELAND 
’ W.S. TYLER OHIO 
COMPANY U.S.A. 


CLAY MACHINERY! 


PRESS ROOM 


Tile Presses 
Faience Presses 
Porcelain Presses 
Dies & Equipment 


GREEN ROOM 
Jiggers 

Pull Downs 
Cleaning Wheels 
Batting Machines 


SAGGER ROOM SLIP HOUSE GRINDING ROOM 
Grog Pans Blungers Clay Crackers 
Pug Mills Agitators Pulverizers 
Sagger Presses Lawns Cage Grinders 
Wad Mills Pumps Dust Screens 
Grog Screens Filter Presses Pebble Mills 


GLAZE ROOM 
Glaze Mills 
Agitators 
Lawns 

Pumps 


THE MUELLER MACHINE CO. 


TRENTON, N. J. 
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“Ecco” English China 
CLAYS 


UNIFORM 
DEPENDABLE 
SUPERIOR 


Ask for Samples and Information 


English China Clays 


Sales Corp. 


551 Fifth Avenue New York 
Representative: JOSHUA POOLE, East Liverpool, Ohio 
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DRYING 


By the 
“HURRICANE” 


System 


Means 


Quality, 


Quantity, 


Economy. 


URRICANE” Conveyor Dryers, for light 

weight materials, result in a definite time 
schedule. Finger-marks and scars, occasioned by 
frequent re-handling, are eliminated by our Con- 
tinuous-Automatic System. 

We build Tunnel Truck Dryers for heavier 
products, such as ELECTRICAL INSULATORS, 
TILES, SAGGERS, etc. 

Automatic Controls of Temperature and 
Humidity assure uniformly dried product, and 
greatly reduce shrinkage losses. 


THE PHILADELPHIA DRYING MACHINERY CO. 


3351 Stokely Street, Philadelphia, Pa. 


New England Office: 53 State St., Boston, Mass. 
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FISHE 


Laboratory Apparatus and Reagents for Chemistry, Metallurgy, Biology 


8-340 Fisher Catalog 


SAMPLE CRUSHER 


—_—- the use of this crusher small lumps of 
clay, rocks, coal, ores and minerals are reduced to 
a medium fine powder. 


This crusher passes the material through three stages. 


First, between revolving teeth and stationary boss in 
the center. 


Second, passing down the sides it is further reduced. 


Third, the heavy grinding head pulverizes it against 
the bottom of the mortar. 


The entire working surfaces are made of chilled iron. 
The grinding head is of sufficient weight to grind with- 
out additional pressure. Price, $37.50 


PITTSBURGH, PA. 


IN CANADA, FISHER SCIENTIFIC CO. LTD., 472 MCGILL ST., MONTREAL. 


SCIENTIFIC 
COMPANY 
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Uniformity 
Counts e 


Bulk analyses do not tell the whole story of 


sodium antimonate opacifiers. 


Slight variations in free soda, free oxide of anti- 
mony, and in minor impurities produce marked 


variations in the color and lustre of enamels. 


~ Sodium Antimonate 


—is made by our own special process with strict tech- 


nical control of each step, and each lot is subjected 
to exacting chemical and physical tests before it is 


barreled. 


Furthermore, owing to a characteristic size and grain 
of material obtained by our process of manufacture, a 
more dense and more uniform opacity is obtained than 


by any other make. 


Metal & Thermit Corporation 


Ceramic Department 
HOMER F. STALEY, Mgr. R. R. DANIELSON, Dir. of Research 


120 Broadway, New York City 


— 


